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Abstract 
 
Spermatogenesis requires both the remodeling and condensation of chromatin, a process 
facilitated by the sequential replacement of histones with sperm-specific DNA binding proteins. 
First, the transition nuclear proteins 1 and 2 (TNP1, TNP2) act to replace the sperm-specific 
histones, then they are themselves replaced by protamine 1 (PRM1) and, in some species, 
protamine 2 (PRM2). It has been theorized that changes to these chromatin-remodeling proteins 
may affect an organism’s sperm formation, and thus reproductive success. While studies have 
found that PRM1 evolves rapidly, with evidence of positive selection on the human lineage, and 
that PRM2 has also evolved rapidly in some groups, the evolutionary rates of the TNPs have not 
been reported. Our research therefore compares the rates and patterns of evolution of the genes 
that encode the proteins in the protamine locus (Prm1, Prm2, Prm3, and Tnp2) and Tnp1, which 
is on a different chromosome. To do this, we have utilized NCBI databases and their BLAST 
tools to retrieve sequences of these five genes from diverse mammalian species, with an 
emphasis on the primates. We have obtained gene sequences of 25 primate species of known 
phylogenetic relationship, and aligned them against each other using the molecular analysis 
software package MEGA7. From these alignments, we were able to both characterize the overall 
consensus sequence for each protein and analyze interspecies differences. We also produced 
expanded alignments including other mammalian sequences, so that we may compare them to 
the primates. Our analyses suggest a few patterns of evolution within the genes that encode our 
proteins of interest. In general, the genes in the protamine locus appear to have experienced more 
rapid evolution than Tnp1, which appears to be highly conserved in most species studied, with 
the notable exception of the gorilla, where it appears to be an expressed pseudogene. 
Surprisingly, Tnp2 has evolved so rapidly that its sequences were difficult to align across some 
species, even within the primates. This rapid evolution appears to be due primarily to repeat 
sequence expansion and contraction, rather than to simple point mutations. Prm1 and Prm2, 
though also experiencing relatively rapid evolution (mostly at a point mutational level), exhibit 
conservation of certain positions, including characteristic cysteine residues and arginine 
stretches. Similar to Tnp2, Prm3 shows dramatic evolution due to repeat expansions. In rodents 
and primates, there is a 12-nucleotide expansion that encodes a 4-amino acid repeat near the N-
terminus; in addition, all mammals show a simple repeat region that encodes a stretch of 
glutamate residues. We note that proteins encoded at the protamine locus have evolved more 
rapidly in the hominoids than in the Old World monkeys. Our study of these sequences using the 
alignments and sequence analysis tools has led us to theorize that the evolution of the protamine 
locus is not only in rapid in nature, but characterized by several repeat expansion areas, 
indicative of non-B DNA motifs that are known to be mutagenic. We believe that the possibility 
of non-B DNA mutagenesis driving the rapid evolution of the protamine locus merits further 
study, because this implies that these proteins evolved quickly due to mutational drive, rather 
than to positive selection, as previously suggested by several authors. If true, this has broad 
implications for the study of molecular evolution, in general.  
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Introduction 
Histone Replacement: An Overview 
 Fundamental to the mammalian life cycle are the processes of spermatogenesis and 
oogenesis, which create the male and female gametes that later combine to produce the embryo-
forming zygote. As cell-forming processes, spermatogenesis and oogenesis are both tightly 
regulated and elaborate in nature, with spermatogenesis consisting of at least five different 
biological stages, including that of differentiation, meiosis, and maturation (Neto et al., 2016). 
Due to this complexity, the precise functional and evolutionary mechanisms associated with the 
genes and proteins that underlie some of these stages of the spermatogenesis process are not fully 
understood. This holds true for a crucial phase of spermatogenesis: the replacement of sperm-
specific histones with protamines, a process that dramatically compacts the sperm chromatin and 
renders it inactive.  
 Early during spermatogenesis, somatic histones, basic proteins that bind to the DNA 
forming nucleosomes, are replaced by sperm-specific histone variants. Sperm histone 
replacement is thought to occur during steps 10-16 of spermiogenesis (Lévesque et al., 1998). 
This causes the nucleosomes to dissociate, making the chromatin more amorphous. From this 
point, two functionally related protein families, the transition nuclear proteins 1 and 2 (TNP1, 
TNP2) and protamines 1 and 2 (PRM1, PRM2), act on the chromatin. Though it is not known 
definitively how this occurs, it has been theorized that after histones separate, TNP1 and TNP2 
function in the cell to facilitate stabilize and condense the chromatin and to aid in protamine 
binding (Lévesque et al., 1998). As a result of this transition, the once round histone-rich nucleus 
changes dramatically in shape and protein content, showing much more condensation and 
containing protamines as its major nuclear proteins (Meistrich et al., 2003).  
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 The replacement of the histones with protamines is thought to affect forming spermatids 
in a couple of ways, both of which seem to occur as a result of the dissolution of the typical 
nucleosome structure of the DNA. Foremost, this dissolution allows for the once condensed, 
precisely assembled chromatin to undergo remodeling. During this remodeling, both nuclear 
elongation and condensation take place, streamlining the DNA in a way that contributes to 
proper sperm head formation and later functioning (Lévesque et al., 1998). In addition to this, it 
has also been suggested that the transition causes the cessation of chromatin transcription, 
suggesting that the histones’ replacement not only causes a structural change in DNA, but a 
functional one (Meistrich et al., 2003; Lévesque et al., 1998). This, too, may be tied to the 
dissolution of the prior structure of the DNA, which may be needed for transcription, or possibly 
to repair breaks in the DNA that have occurred as a consequence of said dissolution (Meistrich et 
al., 2003). 
 
 
 
 
 
 
 
 
 
Figure 1:  The transition from histones to protamines during spermatogenesis. Shown are 
the structural changes in chromatin during spermatogenesis, as then DNA binding proteins 
switch from histones to protamines (PRMs), as mediated by transition nuclear proteins (TNPs). 
Image from http://www.briarpatchbio.com/virtue/woocommerce/mammalian-protamines/. 
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Transition Nuclear Proteins (TNPs) 
 Our research examines evolution within the genes that encode for these proteins involved 
in the histone replacement process, in part so we may decipher what their amino acid 
conservation and changes suggest about their functioning. Whereas the TNP1 and TNP2 proteins 
appear to share a general function, and thus name, their two genes are quite different in their 
basic characteristics and evolutionary patterns. This may be partly explained by the fact that, 
while Tnp1 is located on chromosome 2, Tnp2 is located in the protamine locus on chromosome 
16 in humans. While researching these genes, it has therefore been our approach to treat them as 
distinct entities, including Tnp2/TNP2more frequently with our analysis of the protamines, while 
examining the more slowly evolving Tnp1/TNP1 as a separate entity. 
The Tnp1 gene sequence, as mentioned previously, is located on chromosome 2 in 
humans and on chromosome 2B in non-human primates (NCBI, 2016), where it is estimated to 
span approximately 607 nucleotides, depending on intron length. The gene includes two exons, 
one intron, and the flanking non-coding 5’ and 3’ regions. The coding sequence of the first exon 
spans 141 nucleotides, whereas the coding region of the second exon is only about 27 
nucleotides long; together these sequences compose the 168-long coding sequence of Tnp1 in 
most species. The intron that divides these exons is about 200 nucleotides in length. As part of 
the histone replacement process, the Tnp1 gene is typically expressed in stages 10-16 of 
spermiogenesis, and during these stages its expression may be modulated by kinases PKA and 
PKC (Lévesque et al., 1998). The expressed protein is predicted to be 55 amino acids in length in 
most species, and to have a molecular mass of about 6424 Daltons (TNP1 gene).  
 The Tnp2 gene is found clustered with the Prm1, Prm2, and Prm3 genes in an area of 
approximately 13 kb on human chromosome 16 (Hartz, 2009). The entire Tnp2 gene takes up 
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approximately 1,173 nucleotides and, like Tnp1, contains two exons, an intron, and the flanking 
regions (NCBI, 2016). The first exon has a coding sequence of approximately 400 nucleotides 
and the second has one of about 17, meaning that the entire coding region is approximately 417 
nucleotides long; the intron is about 849 nucleotides (Engel et al., 1992), depending on species. 
Spicing this intron out of the transcript creates the Tnp2 mRNA that encodes the TNP2 protein, 
which is 138 amino acids long in humans (NCBI, 2016) and most other species examined herein 
(see Results). Along with TNP1, TNP2 is expressed during stages 10-16 of spermiogenesis 
(Lévesque et al., 1998).  These two proteins have been thought to be the primary proteins 
involved in displacement of the sperm-specific histones during the late stages of 
spermatogenesis, setting the stage for the deposit of the protamine proteins on the DNA of 
mature sperm (Meistrich et al., 2003). 
 
Protamines (PRMs) 
 The protamines constitute a well-studied family of proteins [see Balhorn (2007); Braun 
(2001) for review] that are encoded together at chromosome 16p13.3 in humans (Engel et al., 
1992). Though they are typically considered together as a locus and have some basic attributes in 
common, each gene and their corresponding proteins is unique.   
The PRM1 protein is only about 50 amino acids long, and is about 50% arginine, making 
it a highly basic protein. Its 156-nucleotide coding region is derived from two exons; the first 
exon comprises 113 nucleotides of the coding sequence and the second 43. The Prm2 gene, on 
the other hand, is longer. Its coding sequence is 309 nucleotides in length, with its first exon 
containing 272 of these protein-coding nucleotides and the second containing 37. The full-length 
PRM2 protein is 102 amino acids long, on average, and has an acidic N-terminal region and a 
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basic C-terminal region. The N-terminal portion is cleaved off in some mammalian groups — 
including primates and rodents — leaving a shorter mature PRM2 protein that is highly basic, 
like PRM1, which is found on mature sperm in these species.  Species that do not cleave off the 
N-terminal sequence do not have PRM2 on mature sperm, but do express the Prm2 mRNA and 
the full-length PRM2 protein during sperm maturation (reviewed in Balhorn, 2007). The function 
of the full-length PRM2 protein variant is not known.   
The protamine locus has an additional gene (originally called “gene 4”) that was 
recognized more recently, first an open reading frame (Nelson & Krawetz, 1994), but has been 
named “Prm3” in the genetic databases and more recent literature (see, e.g., Grzmil et al., 2008).  
The Prm3 gene sequence consists of one exon whose coding sequence is approximately 312 
nucleotides, producing a protein sequence that is about 104 amino acids long, though the exact 
numbers vary depending on the species considered (Schluter & Engel, 1995; see Appendix H).  
Despite its name, the Prm3 gene does not code for a protein that has true protamine-like 
characteristics, — that is, it does not have high levels of arginine residues, but rather is 
negatively-charged. The function of this protein, if any, is currently uncertain. Our analyses 
suggest that it might be involved in disulfide exchange with transition proteins and act as a 
chaperone for protamines (see Discussion). 
 While the PRM1 and mature PRM2 proteins are similar in their overall nature, both 
containing these stretches of arginine and therefore constituting highly basic proteins, PRM3 
varies substantially from the two (Braun 2001). Its sequence lacks these repeated arginine 
stretches and instead has a glutamic acid stretch (Schluter & Engel, 1995). In fact, even though 
the Prm3 gene is located between Prm2 and Tnp2 in the protamine locus, there has been much 
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debate whether PRM3 can be considered a protamine (Schluter & Engel, 1995; Grzmil et al., 
2008).  
 
Figure 2: Illustration of the protamine locus (Prm1, Prm2, “Prm3”, and Tnp2 genes) on 
chromosome 16 of humans. [Based on references data from NCBI (2016)].  
  
Functional relationships 
Considering the central role of both TNP1 and the protamines in histone displacement 
during spermiogenesis, it seems plausible that evolutionary mutations that change key structural 
components of these proteins may influence their proper functioning, affecting reproductive 
fitness. In the case of TNPs, it has been suggested that complete absence or diminished 
expression of Tnp1 may contribute to reduced fertility. This was supported by one study that 
found that when Tnp1 is knocked out in mice, that histone displacement and chromatin 
condensation do still occur, but that the chromatin’s structure is altered from a fine fibril to a rod-
like organization (Yu et al., 2000). Ultimately, this mutation caused reduced sperm motility and 
fertility, leading to the conclusion that TNP1 has an important role in ensuring proper chromatin 
condensation, but that it may not be essential for histone displacement, as it may be compensated 
for partly by TNP2 (Yu et al., 2000). According to some studies, TNP2 also serves to stabilize 
and condense DNA, but does so more efficiently than TNP1 (Lévesque et al., 1998). Knocking 
out both genes produces a complete elimination of the transition nuclear proteins, and thus more 
severe abnormalities in terms of nuclear condensation and sterility (Braun 2001). This further 
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suggests that the proteins function together, performing similar processes as they facilitate 
protamine attachment. 
Similarly, the protamines’ role in proper nuclear formation and sperm function is attested 
to by studies that ablate protein functioning. In a study where PRM1 or PRM2 expression was 
reduced in mice, sperm functioning was abnormal and nuclear formation was disrupted (Cho et 
al., 2001). When the genes were completely knocked out, male chimeras were unable to produce 
offspring as a result (Cho et al., 2001). Further, some studies have found positive selection 
occurring within the Prm1 genes (Rooney et al., 2000; Van Den Bussche et al., 2002) towards 
maintaining a large amount of arginine residues, which are thought to enhance DNA binding 
adaptively (reviewed by Balhorn, 2007). This suggests that the maintenance of proper PRM1 and 
PRM2 functioning is selected for, reaffirming the idea that functional protamines are necessary 
for spermiogenesis. Although the functioning of PRM3 has been less studied, Grzmil et al. 
(2008) showed that male rats whose Prm3 gene had been completely disrupted experienced 
reduced sperm motility, which was theorized to affect overall reproductive fitness. Together, 
these findings suggest that, at the very least, mutations in TNPs and PRMs influence 
reproductive fitness.  
 
Introduction to methods and results  
To better understand the nature of these chromatin remodeling proteins, we wanted to 
take a deeper look at the evolution of their DNA and protein sequences. We did this primarily by 
using the resources available through the National Center for Biotechnology Information 
(NCBI), which maintains searchable databases containing a vast amount of genetic data and tools 
to analyze them. We aligned the sequences using the software package MEGA7 (Kumar et al. 
2015), and performed tree analyses using MacClade (Maddison & Maddison 2005) and PAUP* 
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(Swofford 2018).  With these resources, we created alignments of the primate gene sequences 
down to the nucleotide level, so that we could examine how these genes appeared in humans and 
our primate relatives. From that point, we refined our alignments, producing copies where certain 
features — such as the coding region or intron of the gene — were highlighted, and others that 
included other mammalian sequences. These gene alignments allowed us to infer the respective 
amino acid sequences of the various proteins.  
Our analyses support the notion that the protamine locus proteins have all experienced 
rapid evolution, seemingly through two distinct processes of mutation. The first type of 
mutations we saw were those of small individual changes to amino acids, apparently due to point 
mutations. Such point mutations commonly occur over time in DNA sequences, but they were 
still important to our research because they sometimes affected important areas of the proteins, 
such as cysteine residues that could affect the functioning of the protein. The other, more striking 
form of evolution we noted was the expansion and contraction of simple repeat sequences 
throughout some of the proteins, most notably in PRM3 but also in TNP2. We theorize that these 
mutations might be due to non-B DNA forming structures, which are known to be mutagenic by 
producing both repeat slippages and point mutations at a high rate (Kamat et al., 2016). We 
illustrated the influence of both of these forms of evolution in the primate lineage by comparing 
relative rates of amino acid replacement on a phylogenetic tree derived from the alignments. 
Because mutations in these sperm chromatin remodeling proteins could affect reproductive 
success, further study is warranted to determine if these mutational changes effect such things as 
mRNA structure and stability or protein structure and function.  
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Materials and Methods 
Producing primary alignments 
Our evaluation of these two functionally-related protein families, the transition nuclear 
proteins and protamines, has depended on the retrieval, alignment, and analysis of their 
mammalian nucleotide and amino acid sequences. In carrying out these processes, we have been 
sure to maintain consistency and order within and between data sets for the different proteins, to 
ensure that we may fairly compare the rates of evolution between them. For each protein, our 
primary mission was to produce an alignment of their respective orthologs from the same species 
of primates, chosen to represent the major lineages.  These species are listed in Table 1. To do 
this, we first searched for the reference human informational page for each of the genes on 
NCBI. From this resource, we retrieved both the Homo sapiens (human) sequence, which we 
used as the reference sequence, and the orthologous sequences from 24 non-human primates 
(NHPs) for which genomic sequences have been reported on the NCBI databases. Some of the 
NHP genes did not have predicted mRNA records on NCBI; in these cases, we tried to find the 
genes using NCBI’s nucleotide and protein sequence search options, or through BLAST searches 
of the missing species’ genomes. The gene sequences for each protein were then downloaded 
and organized into individual folders to facilitate their later retrieval. These gene records are 
given in Table 1 with links to their NCBI records, so that others may access them readily.  
Once we retrieved all the available primate sequences, we uploaded them onto the 
sequence analysis program MEGA7 to create multiple sequence alignments for further analysis. 
After the sequences were added to the MEGA 7 files, the names of the entries were simplified, 
with the common species names included first, and then their scientific (genus-species) names. 
Subsequently, the species were organized by taxonomic relationships, to facilitate easier 
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alignment of sequences by placing species that were more closely related together.   
From there, we began the alignment process. Our first step was to establish a basis of 
comparison for the gene to which we could align all the other primate species’ sequences. We 
used the human gene and its corresponding mRNA sequence for this purpose, in part due to the 
greater confidence we have in the sequencing and annotation of human genetic material. We 
began by adjusting the two inputs (gene and mRNA) so that their nucleotides (A, G, T, C) 
matched along the entirety of their sequences, with the exception of the intronic sequences. To 
do this, we had to locate where the intron was within the human gene sequence, since this area 
would be absent from the mRNA sequence due to splicing. Locating the intron entailed first 
finding the area where the two sequences diverged, which is typically marked by a characteristic 
GT at the 5’ end of the intron. From there, we were then able to insert dashes along the length of 
the intron into the mRNA until we found the AG at the 3’ end of the intron, after which the gene 
and mRNA sequences began to match up again. Upon completion of this, we had two aligned 
reference nucleotide sequences and marked boundaries for each gene’s intron for Tnp1, Tnp2, 
Prm1, and Prm2. Prm3 does not have an intron, so its gene sequence was used as reference. 
After aligning the gene and mRNA sequences from human, we aligned the 24 NHP 
orthologous nucleotide sequences against them. We did this by simply finding the location where 
the base pairs in the sequence of interest first started to match with the other aligned sequences 
and then following through the length of the sequence, checking that it matched its entire length. 
Wherever deletions occurred, dashes were added to the sequence of interest to compensate, and 
when insertions occurred dashes were added to the other sequences to ensure alignment. Once all 
the sequences had been aligned, we removed the noncoding, flanking regions of the sequences 
from them, trimming the 5’ end until the starting ATG and the 3’ end after the stop codon (TAA 
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or TGA for our genes). We saved the alignments at this point, so that for each of the proteins we 
would have a copy of their entire, unprocessed gene sequences aligned along their entire length. 
After making this duplicate, we trimmed the intronic and other non-coding sequences out of the 
Tnp1, Tnp2, Prm1, and Prm2 genes so that only the coding regions remained. Since Prm3 does 
not have an intron, the above process was enough to get the coding sequence in alignment, and a 
duplicate file did not have to be made. This gave us the inferred protein coding sequences for the 
primate genes, like what is found in a processed mRNA sequence. As a final step, we saved these 
alignments, so that we could translate them at any point using a function in MEGA7 to infer the 
amino acid sequences of the proteins.  These alignments are given in the Appendices. 
When we aligned the sequences for the other mammalian orthologs, we followed the 
same methodology, retrieving all mammal genes from the NCBI reference site (Table 2) and 
then aligning the sequences at nucleotide level so that the sequences matched as much as 
possible. We were interested to find orthologs in the genomes of marsupials and monotremes, as 
only Prm1 has been studied in these groups the existence of the other genes is not known. For 
some more distantly-related species, who were much more divergent in sequence due to tens of 
millions of years of evolution, we had to adjust the process slightly by aligning the amino acid 
sequences first, then back-translating to the DNA sequences in MEGA7. To accomplish this, we 
first made sure all the sequences were in the proper coding frame by trimming the 5’ end until 
we hit the start codon. From there, we utilized the translate function of MEGA7 to give us the 
amino acid sequence for all the genes. This method of aligning simplified the process, because 
instead of having to align the often-complicated nucleotide sequence, we instead focused on the 
amino acids. Since the genetic code is degenerate, point mutations in the DNA sequences are 
sometimes silent when translated, and so amino acid sequence can be preserved even when 
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genetic sequence is not. This made the amino acid sequences at times easier to align. 
Additionally, since many of the deletion and insertion mutations that occurred affected three 
nucleotides affected at a time, preserving the reading frame, the amino acid sequences normally 
did not experience a frame shift with the mutations, but instead just deletion or insertion of 
individual amino acids. The areas where these insertions and deletions occurred simply shifted 
the amino acid alignments by a single or few residues, which could easily be seen in the more 
simplified amino acid coding sequence. We were able to easily remedy by simply adding dashes 
to adjust the residues, which would also adjust the underlying nucleotide sequence by three 
residues per dash. Overall, with this amino acid alignment approach, we were able to produce 
rough alignments for distant relatives and then convert back to the nucleotide setting to fine-tune 
it on that level if needed. This level of manual curation of the sequence alignments was 
necessary, as the computerized alignment programs that we tried on these difficult datasets 
routinely failed to produce biologically feasible alignments.   
 
Testing predicted mRNA variants for PRM2 
 While carrying out the above alignment process, it was found that PRM2 had six 
predicted mRNA variants listed on its NCBI informational page. Of these six variants, five were 
considered coding mRNAs and one was considered a noncoding mRNA. It was noted that one of 
these forms, the first predicted mRNA (which is the form that has been studied by other 
researchers in the past), was most highly expressed; we therefore used that mRNA isoform for 
our alignments and subsequent analyses. However, since the protamines have been well studied, 
it seemed unusual that these possible isoforms have only been reported in the past few years, and 
so we still sought to research them further. Therefore, we began investigating the validity of 
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these mRNAs, with the goal of determining whether these predicted isoforms represent actual 
mRNA splice variants found within the cell.  
Our primary attempt at determining the validity of these isoforms involved aligning their 
nucleotide sequences in a variety of ways to understand how the isoforms differed from each 
other and where the alleged splice sites that caused these differences in sequence were located. 
The initial alignment we completed was just a simple placement of these isoforms against each 
other and 24 primate orthologs to see if any of the nucleotide sequences for primate species 
better matched that of any of proposed alternative isoforms. We carried this alignment out under 
the belief that if some of the primate orthologous sequences did appear to match the isoforms, it 
would support the notion that these predicted isoforms are actually expressed. However, our 
sequences only seemed to match that of human isoform 1. 
With our second alignment, we compared the isoforms against each other and the full-
length gene to elucidate how they differed as splice variants and to ascertain the precise locations 
of the predicted splice sites within the gene. From doing this, we were able to clearly view the 
locations of the splice sites and see what bits of sequence the predicted forms thus classified as 
intronic. When we compared the alignment to the NCBI reference page that listed the isoforms, 
we were also able to see that it reflected the documented differences between the variants. 
Though the variants did match their given descriptions, the predicted splice sites did not all have 
the canonical landmarks that typically identify legitimate splice sites. For example, one variant 
(isoform 3) had a GC instead of a GT at the beginning of the splice site.  
In order to understand how the differences in nucleotide sequence among the isoforms 
affects the predicted coded amino acid sequence of the PRM2 protein, we took two additional 
steps to analyze the six isoforms. The first of these steps was to simply translate our prepared 
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alignment of the isoforms’ nucleotide sequences so that we can analyze their inferred amino acid 
sequences. As a check to this measure, we additionally downloaded and aligned the predicted 
protein sequences given for each mRNA isoform on the NCBI reference data site. The two 
alignments produced identical results. We found that, while the amino acid sequences for the 
isoform variants were identical up until about the 76th coded amino acid, they diverged rather 
distinctly after that point.  
If the isoforms’ amino acid sequences were actual variants, their differences in protein 
coding could have important implications about the functioning of PRM2. Because of this, we 
decided to continue researching into these predicted mRNA variants. One of the methods we 
used to do this was to search NCBI’s protein database for PRM2. In doing this, we were hoping 
to both check that the predicted coding isoforms were reported in their protein form and to search 
to see if there were other alternative variants. Our searches retrieved the reported isoforms, as 
well as other possible variants (named CRA-a and CRA-b) not included on the original reference 
site. So, we downloaded the CRA-a and CRA-b sequences, and included them in our earlier 
protein alignment. This revealed that CRA-a resembles isoforms 2 and 4, and CRA-b is identical 
to isoform 1; therefore, these records were not included in our further analyses. (Results not 
shown.) 
After adjusting our alignment, we wanted to see if there was any actual evidence for their 
existence in the EST database, which contains a collection of short single-read transcripts. We 
did tBLASTn searches for the nucleotide sequences of the predicted mRNA variants against the 
H. sapiens EST database. From these searches, we were able to find a few matches and partial 
matches for the isoforms. We took the first four of the results, which reported the strongest 
match, for all of the isoform searches and aligned them against each other on a MEGA7 file. This 
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alignment illustrated that the results did not produce a compelling enough alignment in terms of 
strength of match to support the existence of all of the isoform variants. For this reason, we then 
removed most of the predicted mRNA variants from our primary alignments, choosing to solely 
utilize the predominant coding mRNA isoform 1, which seemed to be supported as being real by 
published experiments and by our alignments that include other species. 
 
Resolving abnormal sequence alignments 
 Once we had our core alignments prepared, we began examining them for mutations. In 
doing this, we paid special attention to sequences that did not seem to align properly and aligned 
sequences that seemed to show exceptional evolution. Since these cases seemed unlike the other 
orthologous sequences, we utilized additional measures to investigate if a given sequence was 
accurate or if there was perhaps a better way to align it. In doing this, we sought to minimize 
outlying sequences, so that we might achieve better alignments for our proteins’ gene sequences. 
Ultimately, this would enable us to isolate and analyze actual mutations occurring within the 
sequences rather than artifacts or inaccurate sequencing data. 
For some of these outlying sequences, natural evolutionary phenomena seemed to explain 
their existence and effect on the alignment. For example, there were some instances where 
sequences exhibited mutations of either a single nucleotide or two nucleotides, causing a 
frameshift to occur. Frameshifts, although only slightly affecting the appearance of the gene 
alignment, alter the coding reading frame and the amino acids that are inserted. Because of this, 
they can cause a massive disruption in the protein sequence and possibly destroy protein 
function. For this reason, if we found a large frameshift, we opted to remove the sequence from 
our analysis. Frameshifts that only slightly altered the sequence, either being remedied or 
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occurring near the end, were kept within the alignment. In another instance, two nearby deletions 
of one and two nucleotides were able to bring the sequence back into frame, and so we kept the 
sequence and combined these deletions, slightly altering nucleotide alignment for a better protein 
alignment. 
Another set of mutations that sometimes appeared to alter our alignments significantly 
included those afflicting the traditional sites that we used as signals for trimming (like the 
beginning ATG, ending TGA, or AG that signals intron termination). While the mutations were 
typically only point mutations, if they changed these characteristic motifs beyond immediate 
recognition, they initially altered the alignment of the affected sequence significantly by making 
it seem out of frame. These mutations, once recognized, were typically reconciled by finding an 
alternative site that could provide the same function, leaving the sequence different (slightly 
shorter/longer, having a slightly different code) than the others, but overall a better match. The 
proteins they encode, while possibly not perfect matches, likely still function. 
Beyond these changes, we found evidence of more drastic differences in sequence likely 
not due to natural genetic mutation, but instead to erroneous sequencing. These sequences can be 
products of either faulty sequencing work or be caused by artifacts that are byproducts of the 
technique used, with both sources of error being similarly disruptive to the alignment. We 
thought either of these possibilities might explain the few sequences within our alignments that 
did not match the general consensus of the alignment to an extent beyond what would seem to be 
reasonable if caused by mutation. To test this, we first tried to find alternative sources of 
sequences on NCBI, including predicted mRNAs or different sources of gene sequences from the 
same species. (For example, several individual gorillas have sequenced genomes and RNAseq 
data available in the genetic archives.) If these additional sequences did not help, or were not 
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available, we at times attempted to conduct BLAST searches against the genome or SRA 
database, which has samples of collected expressed RNA sequences, to see if we could find 
evidence for the sequence. Ultimately, if these efforts did not produce any results and we could 
not reconcile apparent errors, we left out the problematic sequences from our alignments. Some 
of these ‘problematic’ DNA sequences may represent the true gene sequences from those 
particular species, but if so their proteins would be highly divergent.   
Even after taking these steps to reduce abnormal or artefactual sequences within our 
alignments, two sequences remained whose alignments confounded us. Both of these sequences 
seemed to show that some difficulty had arisen while they were being produced, as suggested by 
a string of N’s in their sequence and significant deletions of coding sequence. These sequences, 
the Tnp1 gene for Gorilla gorilla (gorilla) and the Prm2 gene for Carlito syrichta (tarsier), were 
both key elements to our initial primate alignments, representing two genera for which we had 
retrieved no other sequences. Because of this importance, we put extensive work into trying to 
achieve a better alignment for their problematic sequences, in spite of these suggestions of issues 
with sequencing. 
 We worked first on the gorilla Tnp1 sequence. Though the sequence was given along 
with the other orthologs on the NCBI site, it varied substantially from their sequences when 
aligned. Its sequence was over 3000 nucleotides longer than the human reference sequence, and 
two nucleotides after the intron-exon boundary, it completely loses the coding sequence of the 
second intron, instead showing what appears to be a large insertion of DNA. Our attempts to 
possibly find alternative sequence pulled up a predicted mRNA for gorilla, but this too varied 
substantially from that of the reference human mRNA. The predicted gorilla mRNA, when 
aligned to the gorilla gene, matched up with it for a longer distance after the intron-exon 
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boundary than the other genes do, but eventually stopped matching at a seemingly random point. 
The mRNA did start matching up again at the end of the large insertion, though this matched up 
sequence does not resemble the bit of exon that appears to be deleted.  
 In attempt to better understand what the large insertion of DNA actually was and if the 
lost exon sequence could be located, our next step was to utilize the BLAST function on NCBI to 
compare the sequence to genomes and other control sequences. Our searches compared the Tnp1 
sequence of the divergent gorilla segment against G. gorilla and H. sapiens genomes and the 
Tnp1 sequence of H. sapiens (nucleotide and mRNA versions) to G. gorilla, Pan troglodytes, 
Pan paniscus, and itself. The BLAST searches comparing the human Tnp1 gene and mRNA to 
the TNP1 sequences of the other primates were conducted as a control to compare the primate 
sequences, revealing that they were not erroneous and that our BLAST technique was sound. In 
theory, since the two species of Pan are genetically similar to both H. sapiens and G. gorilla, the 
same gene in all of these species should be relatively similar in sequence. The comparisons of 
the H. sapiens sequence and mRNA against G. gorilla were done to perhaps reveal what was 
causing the discrepancy in the G. gorilla sequence if the sequences were found to be reliable. 
Additionally, we conducted the other BLAST searches of the G. gorilla TNP1 gene sequence 
against the H. sapiens and G. gorilla genomes to check if the insertion could be traced back to a 
piece of DNA somewhere within the two other genomes. If the search results showed that there 
was a match between the insertion and the genomes, it would give us a sense of where the 
insertion originated. From there, we interpreted the implications of the BLAST results and what 
they meant in regards to the G. gorilla sequence and our alignments.  
Finally, we took additional measures to determine whether or not the Tnp1 sequence for 
G. gorilla actually produced an expressed mRNA. We conducted these searches to see if the 
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gene, despite having an abnormal sequence, was actually being translated. If so, we wanted to 
see if it matched the predicted mRNA or if it perhaps matched two predicted splice variants we 
found while researching the gene. Our search took the spliced mutated gene, the predicted 
mRNA sequence, and that of the two different splice variants and ran them in a BLAST search 
against an input for Gorilla testis tissue on the SRA, a database that provides samples of mRNA 
that has been collected from a tissue and sequenced. As a control, we also ran the H. sapiens 
mRNA against the same entry. We then analyzed these results as we did to the previous BLAST 
searches, the only difference being that the sequences from the SRA database are shorter in 
length and represent only fragments of the mRNA sequence.  This just caused a secondary 
consideration whether the many fragments, when considered together, aligned against the entire 
length of the input sequence. To ascertain this, we took results from the spliced gene mRNA 
search and created an alignment for them.  
The Carlito syrichta PRM2 sequence presented us with a slightly different problem. Its 
sequence was not given along with the other orthologs, rather, we had to retrieve it via BLAST 
searches of different orthologs against the C. syrichta genome. The results that came back from 
these searches were not as concrete as others we had previously obtained. The searches had to be 
done with BLASTn for less similar matches than our typical methodology, which utilizes the 
megaBLAST. Several attempts were made to pull realistic gene matches out of the genome. We 
took a realistic, yet incomplete match and utilized the C. syrichta genome to retrieve a longer 
sequence with additional material surrounding them to see if a similar sequence might be found. 
The match within the genome contained a string of “N” sequence (indicating poor or missing 
sequence data), making it appear initially as if only part of the beginning of the gene, before the 
intron, was present. After removing this N sequence, we were able to find the later exon in the 
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retrieved sequence. We decided to leave N’s where sequence had been lost, but to otherwise 
align what was present. 
 
Uncovering patterns of evolution  
 With our alignments refined, we were then able to analyze our sequences for patterns of 
evolution that occurred within a given gene or throughout the protamine locus. Our approach in 
doing this was to first look at the gene as a whole and to see if the sequence varied significantly 
between different species or orders of mammals. Since most of the sequences at this point were 
similar in their coding region due to the work we had done to prepare the alignments, what we 
were mostly looking for here were large changes in sequence, like that which occurs with 
expansion or contraction of repeat sequences. Expansion or contraction can be seen in a gene 
when areas of repeat (a singular nucleotide or a more complex repeat sequence) either grow in 
number or lessen in number. We noted this phenomenon particularly in PRM3, which has two 
separate regions undergoing apparent expansion in primates and some rodents, and spent 
considerable time examining the sequences involved on a nucleotide and amino acid level. 
 After these large regions of evolutionary change were reviewed, we began to take a 
closer look at the amino acid sequences themselves. In doing this, we found that many of the 
proteins had sites that were generally conserved across most, if not all, species; these include 
sites such as cysteine residues that typically occurred at a precise spot in the protein. We then 
became interested in the smaller point mutations that occurred at these conserved sites. Because 
the sites are conserved when the gene themselves are experiencing relatively rapid rates of 
evolution (excluding Tnp1), it might be inferred that they serve some function that is important 
enough to the protein’s function to be maintained (i.e., cysteine residues may be involved in 
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disulfide bonds, catalytic sites, or zinc fingers).  Thus, when mutations occur in such sites, they 
might impact protein form or function in the species. 
 Finally, we made some efforts to compare evolution between the genes. One way in 
which we did this was to look for similar motifs within genes. Additionally, we looked to see if 
changes in one gene were perhaps compensated for in another. Principally, we did this by 
counting the amount of a certain negative (like glutamate) or positive (like arginine) residues 
within protamine locus proteins to see if changes within the number of charged residues in one 
gene sequence was balanced by an equivalent amount of changes in another. Further research, if 
done, will likely continue these efforts to examine evolution within the locus.  
 
Mapping replacements on phylogenetic trees 
 To characterize where evolutionary changes have occurred between orthologs, we used 
the coding alignments to produce phylogenetic trees for the primate sequences for each protein. 
This process entailed exporting the alignments into a NEXUS format and then uploading them 
into MacClade (Maddison & Maddison, 2005), a software program that can be used to build 
phylogenetic trees upon which sequence evolution can be analyzed by parsimony approaches. 
Using MacClade, we produced two types of trees: one whose branches showed nucleotide 
substitutions (not shown) and another showing amino acid changes (see Results). To create these 
trees, we manually moved the lineages to build the ‘known’ primate phylogeny. For each 
alignment, we next went to the settings menu and pulled up the character list, which allowed us 
to assign codon positions starting with the ATG start codon.  For the trees showing DNA level 
changes, we then selected the option to trace all nucleotide changes between the sequences based 
on the “minimum-average-maximum” setting; this produces trees branch lengths that are an 
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average of the most-parsimonious assignments. By selecting “display trace labeling,” the amount 
of change between each branch was shown on the trees. We adjusted the display of these trees, 
showing them as a phylograms (with branches proportional to amount of change), allowing quick 
visualization of fast and slow lineages.  
In the case of Tnp1, we created two trees by removing the gorilla sequences from one of 
them, because the predicted evolution of this gene is so extensive that it distorted the scale for 
the other species. This second version of the Tnp1 alignment, without the gorilla, depicted more 
accurately the evolutionary rate in the gene sequences in the other primate species. The amino 
acid replacement tree was made in a similar process, except that after setting the codon positions 
we had to convert the data format to protein. We were then able to select the option to trace 
amino acid changes, and follow the above procedure. 
These phylogenetic trees, once completed, suggested where nucleotide substitutions and 
amino acid replacements must have occurred along the different branches of the primate trees, 
illustrating the evolution of the sequences in a visually accessible way. They also enabled more 
direct comparison of evolutionary rates between species and between proteins, substantiating the 
patterns of evolution and general fast rates that we inferred from the alignment. We analyzed the 
evolutionary rates of the different proteins further using a program named PAUP* (Swofford 
2018), that allowed us to import the MacClade files (including the trees, and then perform 
further analyses. Such analyses included calculations of pairwise differences, patristic 
(reconstructed pathway) differences, amino acid composition, and homoplasy indices. In doing 
this, we adjusted the input data matrix to consider gaps as “new states”, so that the output 
analyses considered the dashes (-) in our alignments as mutational events.  
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Results 
Protein and gene sequence overview 
The sequence alignments that we produced have allowed us to look at each of the gene 
and inferred amino acid sequences for many mammalian species, granting us an understanding of 
their individual conserved structures, as well as their evolutionary changes. Each of the three 
alignments we produced for the four proteins (only two alignments for PRM3, because it does 
not have an intron), has given us different insights into their sequences, that together combine to 
give a more complete understanding of these protein families. Our first alignments, which 
showed full-length primate gene sequences compared against each other (Appendices A, D, F, 
H), allowed us to determine each gene’s intron boundaries, as well as gain a general sense of the 
conservation of the sequences throughout the gene. The second set of alignments of the spliced 
forms of the genes (Appendices B, C, E, G) further enabled analysis of evolution within the 
sequences by allowing us to infer the amino acid sequences of the proteins. And the final set of 
alignments (Appendices Y-BB), which consisted of the protein-coding sequences for the 
mammalian orthologs given on the NCBI site, gave us the ability to extrapolate these findings to 
other mammals and look for widespread evolutionary patterns across the various genes. 
While creating our alignments, three primate species had sequences that did not align as 
easily to that of the other primates for their respective genes: Gorilla gorilla (gorilla) for Tnp1, 
Nomascus leucogenys (white-cheeked gibbon) for Prm1 and Prm2, and Carlito syrichta (tarsier) 
for Prm2. Our approach towards fixing these problems varied depending on the reason behind 
the misalignment and the results of our methods also varied in their success. For Nomascus, 
whose Prm1 and Prm2 sequence contained areas of “N” sequencing flaws and did not seem to 
match as the others should, the solution was as easy as finding alternative sequences that worked 
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well in the alignment. These sequences were from Hylobates lar (lar gibbon), a different species 
of gibbon that could represent the clade, and they showed none of the artifacts found in the 
Nomascus sequences.  For the other two examples, the solutions were not as simple.  The details 
of these two examples of artefactual or problematic sequences will be discussed in further detail 
with their respective genes. 
 
Transition Nuclear Protein 1 (TNP1) 
 The alignments we produced for TNP1 and our subsequent analysis of them clearly 
reveal a protein that is different from the other sperm chromatin remodeling proteins. The most 
striking difference is that TNP1 has evolved very slowly, especially compared to TNP2. Our 
primary alignment of the full length Tnp1 gene is shown in Appendix A. In this alignment, the 
great amount of nucleotide sequence conservation between the 25 primate sequences is almost 
immediately visible, especially in the protein-coding regions. Not only do the genes share 
remarkably similar nucleotide sequences, but they also seem to be relatively consistent in length. 
Most of the gene sequences are about 369 nucleotides long, with the discrepancies being small 
— about 6 nucleotides maximum — insertions or deletions that retain the coding frame. A 
striking exception to this conservation is seen in the gorilla Tnp1 gene and inferred protein 
sequence.  In addition to having several small mutations, the gorilla gene has an insertion of 
approximately 4000 nucleotides shortly after the 5’ end of the intron. The gorilla Tnp1 mRNA 
predicted by NCBI (XM_019021732.1) would result in a protein with 70 additional amino acids 
at the C-terminus. This drastic contrast between the predicted gorilla TNP1 sequence and that of 
the other primates suggested that the sequence warranted extensive research, the results of which 
are described next. 
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 Gorilla Tnp1:  Sorting out what happened to the G. gorilla sequence, which seems to 
have a huge insertion (3000 nucleotides+) and simultaneous exon deletion, was a complicated 
process that involved the utilization of many different BLAST search techniques. Some of our 
first searches where we compared H. sapiens mRNA and gene against G. gorilla showed that 
while some components of the gene and the mRNA were found in G. gorilla at the expected 
chromosome 2B, that G. gorilla still exhibited segments missing from the typical TNP1 gene and 
areas of what appeared to be repeat or overlap (Appendices R, S). Notably, there was a gap of 
over 3000 nucleotides on the G. gorilla genome between where the H. sapiens inputs were 
aligning, which seemed to explain why the Gorilla sequence on the NCBI database was over 
4000 nucleotides long; the program must have included this approximately unrelated 3000- 
nucleotide stretch because it was located in between two elements of coding sequence. In all our 
subsequent control BLAST searches (described in Methods), the H. sapiens input sequence 
matched remarkably well against the genome of interest, suggesting that the results we found 
could be considered sound. 
 Now suspecting a 3000+ nucleotide insertion as possibly being the reason why the gorilla 
sequence did not align with its orthologs and why we could not locate elements of its exon, we 
attempted to realign the gorilla gene to the predicted mRNA. In so doing, we were able to find a 
length of 188 nucleotides of the predicted mRNA sequence that aligned to the tail-end of the 
nucleotide sequence. Aligning these two pieces created a rather large gap exceeding 4200 base 
pairs, suggesting that there was an a large insertion within the gene. When the sequence of this 
large intron was again run with BLAST against the G. gorilla, it showed evidence of a simple 
repeat element within the intron spanning approximately 600 nucleotides (Appendix T). In a 
BLAST search against the H. sapiens genome (Appendix U), it was determined that another part 
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of the intron appears to have originated from DNA surrounding the gene of interest somewhere 
between the Tnp1 gene and a gene for insulin-like growth factor-binding protein 5 precursor. We 
concluded that while the sequence looked remarkably different than its other highly conserved 
orthologs, that because all these different sources were supporting elements of its sequence, it 
could possibly really reflect a mutation in the genome. From our searches, it seems what most 
likely happened was that a mutational event disrupted the coding of the second exon, leaving 
behind a large amount of foreign sequence that has been incorporated into the gene. 
 
 
Figure 3.  Tnp1 gene and mRNA structures in human (top) and gorilla (bottom).  Gene and 
predicted mRNA variants taken from NCBI; BLAST matches derived from BLAST search of H. 
sapiens (human) gene v. G. gorilla (gorilla) genome.  
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 As a final measure to check to see if the gorilla gene was expressed and if it was done so 
in a functionally-normal form or as a pseudogene, we also BLAST searched the SRA. Doing this 
gave us search results in the form of little sequences (150 nucleotides long), which we were then 
able to download and align against the different variants we had for the gene, including that of 
the predicted mRNA. Since the search results were matches from different parts of expressed 
RNAs, starting and stopping at different locations from each other, the alignment we produced of 
these pieces consisted of fragments that overlapped, gradually moving from one side of the 
sequence to the other (Appendix V). This step-wise alignment worked initially, until we reached 
a point slightly into the insertion. After this part, the sequences began to diverge in sequence, 
showing many different variants instead of all showing parts of a singular, uniformly expressed 
variant. This affirmed to us that the gene was likely an expressed pseudogene instead of one that 
was functionally normal. To ensure that these results were not just an artifact of our 
methodology, we repeated the same technique with the normally coded gorilla Prm3 gene 
(Appendix W). From the search results, we constructed the entire protein coding sequence easily. 
In the process of doing this we also found a polymorphism with the amount of lysine residues at 
one point in the gene sequence. This seemed to affirm our previous findings that stated that these 
genes were rapidly evolving. 
Removing the ~200 nucleotide intronic sequences from the Tnp1 gene sequences gave us 
an alignment of the protein-coding sequences for the primate orthologs. This, our secondary 
alignment (shown in Appendix B), was largely similar to that of our first alignment, but with a 
few important differences. For one, removal of the introns produced a great sequence length 
change. The length of the coding sequences in this alignment resembled that of the predicted 
mRNA from the first, consisting of about 168 nucleotides, which is about half of their previous 
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length. Another difference between the two alignments is that our second alignment included a 
predicted mRNA sequence for the G. gorilla sequence that was found on NCBI after research 
into the gorilla gene sequence. Because the gorilla gene sequence was so different, even after 
splicing it still constituted 4611 nucleotides, the predicted mRNA seemed necessary to produce 
an accurate coding sequence for gorilla, which we inferred would likely be different than that of 
the other primates. The predicted mRNA form had 408 nucleotides, more than twice the length 
of the other coding sequences. Despite this length difference, the mRNA did align with those of 
orthologs up until the 141-nucleotide, near the intron-exon boundary. However, beyond this 
point, the mRNA showed a large and significant divergence and did not match up with the end of 
the other sequences at any point, as we predicted. Finally, an additional difference is that 
translation of the gene sequences in this alignment gave the inferred protein sequence, whereas 
translation of the previous alignment did not due to the intron. 
The translation of this second alignment produced amino acid sequences for TNP1 that 
were 55 amino acids in length, along with the additional stop codon (TGA). These amino acid 
sequences were characterized by the more frequent appearance of residues like serine, arginine, 
lysine, and glycine. Another defining feature was that arginine residues were almost always 
directly near a serine or lysine residue. Overall, these and the other amino acids seemed to be 
highly conserved, with relatively few point mutations occurring throughout the sequences. This 
was of course different for gorilla, whose amino acid sequence aligned for the first 49 amino 
acids before diverging. In the predicted mRNA, the amino acid sequence extended to be 135 
amino acids long, while in the Tnp1 coding sequence that we processed the amino acid sequence 
had a reading frame of 194 amino acids.  
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Transition Nuclear Protein 2 (TNP2) 
 Though TNP2 is similar to TNP1 in name, expression time, and suggested general 
functioning, the alignments of their gene sequences are very different. While both genes’ 
sequences contain two exons and an intron, the intron sequence in Tnp2 is much more extensive 
(around 850 nucleotides) and contains much more rapid evolution than that of Tnp1, especially 
when considering Tnp2 strepsirrhines. In addition to this, the coding sequence of the exons 
additionally differ from that of Tnp1 in both in terms of evolution and length. The coding 
sequence of the first exon is approximately 400 nucleotides long, while that of the second is only 
17 nucleotides in length. Translation of these coding regions of the exons give an amino acid 
sequence that is about 140 residues long, a little less than three times as long as that of TNP1.  
 
Protamine 1 (PRM1) 
 Starting with PRM1, we made the first full-length protamine gene sequence alignment 
(Appendix D). The Prm1 gene sequences are approximately 247 nucleotides long in most 
primates, with the exception of the Microcebus murinus (mouse lemur) gene, which experienced 
a simple repeat expansion within the intron making this gene about 389 nucleotides long. 
Although this repeat expansion does not change the amino acid sequence, it should be noted as 
an example of repeat expansion mutation in the protamine locus.  
In the second Prm1 alignment, where the intron has been removed, this gene exhibits a 
coding sequence that is about 156 nucleotides long (Appendix E). Of these nucleotides, about 
105 encode the first exon and the remaining 50 or so encode the second, with some differences 
between species. These differences largely result from deletions or insertions of one to three 
codons in some species. One example of this is shown by comparing the Saimiri bolviensis 
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(squirrel monkey) gene to those of the other primates: it has an insertion of nine nucleotides 
(three codons) at site 40 of the coding sequence, as well as multiple other areas with codon 
deletions downstream. These more pronounced mutations, in combination with various point 
mutations, seem to evidence the theorized faster rate of evolution in Prm1, especially when 
comparing to that of the more conserved Tnp1.  
Once translated, the Prm1 gene sequences reveal inferred protein sequences that are 
about 50 amino acids long, that usually start with “MARY” — although the M is not present in 
the mature protein. One of the most pronounced characteristics of these sequences is the 
relatively conserved cysteine (C) residues among the eutherians present in the alignment. There 
are typically nine conserved cysteine, six of which occur in three pairs of cysteine residues and 
three single residues. These cysteine residues are found in the marsupial and monotreme 
sequences we retrieved from searching their genomes on NCBI, suggesting that the cysteine 
residues are an evolved feature of the eutherians, as previously noted (reviewed in Balhorn, 
2007). Along with these cysteine residues are some highly conserved tyrosine (Y) residues and 
stretches of arginine (R) that typically consist of three to five sequential residues. These arginine 
stretches are noted even in the very distantly-related marsupial and monotreme sequences, 
though these sequences are otherwise rather dissimilar.  
 
Protamine 2 (PRM2) 
Prm2 is similar to Prm1 in many respects, but also has its own individual features. The 
two genes have similar structures, in that they both have two exons and one intron near the later 
end of the sequence. The full-length Prm2 gene is about 417 nucleotides long (Appendix F), with 
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a coding region that is about 312 nucleotides long (Appendix G) in the predominantly-expressed 
mRNA variant in humans (see “PRM2 mRNA variants” below for details). 
In contrast to Prm1, the Prm2 gene codes for a protein that is about 100 amino acids 
long, having an acidic N-terminal segment and a basic C-terminal segment that is similar to 
PRM1 in that it is arginine rich. In those species that have PRM2 protamine on ejaculated sperm, 
the C-terminal portion is cleaved off, leaving a small basic protein similar in size and charge to 
PRM1.  PRM2 coding sequence contains great variation in its approximately 100 amino acid 
length, as signified by a large area towards the 5’ “MVRY” end where non-primate orthologous 
sequences show extensive replacements and deletions and insertions. Even with this great 
mutational rate, there still appear to be certain motifs that are relatively conserved within the 
primates like the more medial “GQEEQL” sequence. Towards the 3’ end of the sequence, fewer 
mutations are visible, which may be due to the large number of arginine residues and three 
serine/cysteine pairs. For most of the primates, the alignments of the Prm2 genes were relatively 
straightforward, with the exception the tarsier, as explained next.   
 Tarsier Prm2:  For C. syrichta, the decision about what to do about the apparent artifacts 
in the Prm2 sequence was not so clear. Since C. syrichta was the only representative of the 
fairly-distant branch of tarsiers, we felt it was important to include it within our Prm2 alignment. 
However, our BLAST searches against the genome typically only returned short matches, with 
only one or two being substantial in length (Appendix X). These smaller pieces typically were 
represented multiple times in the alignment and were found throughout the genome, suggesting 
that they might be a repeat element. The larger matches, though containing sequences that were 
similar to the Prm2 gene from other species, referenced a piece of the genome sequencing that 
was contained N’s. From these large N’s inputs, we inferred that the Prm2 gene in tarsier was 
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likely improperly sequenced or overridden at least to some extent. Despite this, we decided to 
include this sequence from the genome and found that we could align the beginning fragment of 
the first exon and the second exon. While the sequence of the gene is not complete, what 
sequence that is available provides some sense of what the gene looks like in tarsier, and is 
therefore important to represent.  
PRM2 mRNA variants:  One of the more noticeable differences between Prm2 and the 
other genes was that it was reported to have six different H. sapiens mRNA isoforms, five of 
which are predicted to be coding. When researching to find evidence if these reported forms 
were actually expressed in human testes, we discovered reports of two other predicted mRNA 
isoforms on NCBI’s Protein listing. Finding these recently reported isoforms was initially very 
surprising since the protamines have been so well characterized, but after much investigation (as 
described in Methods), an alignment we created of the variants made some of the predicted 
isoforms look implausible (Appendix J). The main reason that the variants seemed unreal from 
these alignments was because the predicted splice sites used to supposedly create them did not 
display conventional splice sites, like GT and AG.  
We then expanded this alignment with results of the tBLASTn searches conducted 
against the dbEST database for humans (Appendices K-Q), from which we took the top four 
matches and aligned them. This allowed us to analyze the extent of how well the search matches 
aligned to the reported isoforms. From this process, we gathered that the alignment suggests that 
the matches are not compelling. For one, there were very few strong matches that actually came 
back from the results. Even though only four results were chosen for each variant, these four 
results were supposed to be the top matches available and they did not seem to align to the 
sequences of the isoforms well. Beyond this, some of the top matches for two different variants 
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were the same sequence, meaning that the program thought that a supposed top match for one 
variant was similarly affective at matching a different isoform. This suggested to us that the 
isoforms, whose existence we already doubted, were likely not even significantly different if 
expressed.  
 
Protamine 3 (PRM3) 
Finally, Prm3 is the most different gene in the protamine locus. It is approximately 312 
nucleotides long and does not have an intron (Figure 1).  In the aligned DNA sequences 
(Appendix H), there are areas of expansion and contraction of what appear to be simple repeat 
sequences of 12 nucleotides. These occur largely near the 5’ end of the coding region, although 
there are additional repeats near the middle of the sequence in some species. The extent of 
expansion varies from species to species, with some species, such as Callithrix jacchus 
(marmoset) having less repeats than other more-extensively expanding sequences, like Pongo 
abelii (orangutan) or Nomascus leucogenys (gibbon). Additionally, the Carlito syrichta (tarsier) 
sequence ends with a unique extension, separate from these repeats, that was verified as 
matching the C. syrichta genome through a BLAST search (Appendix I). 
Alignment of the inferred protein sequences, which are about 100 amino acids long in 
most species (Appendix I), reveals that the 12-nucleotide repeats result in 4-amino acid repeat 
motifs that expand and contract in the primates and closely-related orders of mammals, such as 
rodents and lagomorphs (glires). These repeats are not found in the other mammalian orders, so 
they arose in the ancestor of primates and glires. Further along the PRM3 sequences, there is 
region containing glutamate repeats that has expanded and contracted in many species; these 
cause the PRM3 proteins to carry negative charges. This is the opposite of the true protamines, 
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PRM1 and PRM2, which are highly positively charged. We theorize that these glutamate 
residues may serve to interact with the positively charged arginine residues on PRM1 and PRM2, 
later mentioned in our discussion. 
 
Non-primate mammalian sequences 
 Since our samples to this point only included primates, we could not say whether the 
trends we had observed were unique to primates, or were also found in other mammals. For that 
reason, we decided to include the sequences of non-primate mammals listed under the proteins’ 
orthologs in NCBI in their respective alignments. In doing this, we wanted to include as many 
different species as possible for each of our proteins so as to increase our ability to extrapolate 
our findings. Tnp1, Tnp2, and Prm3 had approximately 80 non-primate mammalian orthologs 
listed in NCBI, and Prm1 and Prm2 had about 10 and 25, respectively. Knowing that this 
difference in abundance of alternative species’ sequences was likely due to just simple 
differences in the NCBI annotation of these genes within the genomes, not due to some innate 
quality of the protein or non-existence of the sequence data, we utilized the BLAST function to 
retrieve the gene sequences from the available mammalian genomes. The sequences we obtained 
from the reference protein pages (listed with geneID) and from BLAST searches (listed with 
coordinates from scaffold) for these species are included in Table 2.  
 For Tnp1, the expanded alignment including non-primate mammalian orthologs 
(Appendix Y) was very similar to its prior alignments. There was still a great conservation of 
sequence among orthologs; although there were more substitutions present, it was not beyond 
what would be expected when including such distant relatives. In fact, the mutation rate was 
relatively low when taking this into account. The alignment for Tnp2, on the other hand, showed 
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such rapid evolution within the mammalian sequences that it was hard to align the sequences 
from different orders of mammals. For this reason, we have elected not to include the Tnp2 
alignments here.  It should be noted, however, that the rate of evolution of Tnp1 is clearly much 
slower than Tnp2. As done with our prior work, there were some species in these alignments 
whose sequences seemed to be unreliable or irreconcilable and were thus removed. These 
included for Tnp1 the naked mole rat, sperm whale (maybe showing frameshift), pangolin 
(having “Ns” in its sequence), and deer. 
 Like Tnp1, the expanded mammalian alignment for Prm1 was very similar to the primate 
alignments (Appendix Z). Although there were many sites of with substitutions and 
replacements, they mostly consisted of individual amino acid changes that spared largely 
conserved parts of the sequence, like the “MARY” beginning sequence or the cysteine residues. 
It should be noted that this was not the case for the monotremes, which represent distant relatives 
to the other mammals. In contrast, the additional mammalian sequences added to the Prm2 
alignment produced great variance within the alignments, as shown in Appendix AA. At the 5’ 
end of the sequence, some sequences seemed so dissimilar from point mutations that it was 
difficult to know where amino acids aligned. In addition to these differences in sequence, some 
orders (rodents, carnivores) had large areas of either insertion or deletion in this beginning area. 
An example of this is found in Myotis lucifugus, whose sequence is about 40 nucleotides shorter 
than its orthologs. Beyond just these signs of rapid evolution, the patterning of motifs within 
some of the Prm2 sequences also seems to have changed for some species. This is demonstrated 
perhaps most clearly at the 3’ end of the sequence, where the rodents show an expansion of a 
repeat encoding both cysteine and arginine residues. For these two proteins, we removed the 
European shrew, deer and goat (due to difficulty with the C terminus), and Brandt’s bat and the 
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Egyptian rousette (due to problems with the N-terminus) for Prm1 and for Prm2 we removed the 
Amur tiger, American beaver, and giant panda (due to “Ns” in the sequences). 
 Finally, our expanded alignment of Prm3 had perhaps the most meaningful impact on our 
prior alignment work (Appendix BB). Our first two alignments of Prm3 showed that gene 
exhibited two sites of expansion and contraction at the beginning and middle of the sequences, 
but were unable to give us any implication if this phenomenon was found more generally and in 
non-primate mammals or if it was instead limited to the primate order. When we included the 
additional mammalian species, we were able to see exactly how common these phenomenon 
were and to what extent they were represented in different clades. From the new alignment, it 
was clear that the initial simple repeat expansion (S_GH) at the beginning of the sequences was 
confined primarily to primate and rodent species, of which the former has a more dramatic 
presentation. We found the second expansion, that of the glutamate residues, to be more 
universal to the mammals. This seems especially supported when this glutamate stretch 
expansion is compared to the same locus in marsupials, who show much shorter stretches. While 
these more extreme features do command the most attention, there are also signs of evolution of 
individual amino acids at the 3’ of the Prm3 sequences that are occurring at a similar extent as to 
those in Prm2. The sequences we removed in the Prm3 alignment include the cheetah (“Ns” in 
sequence), marmot, roundleaf bat, big brown bat, Brandt’s bat, the Yangtze river dolphin, and 
the polar bear. 
 
Phylogenetic tree comparisons 
 From the analyses that we ran using MacClade and PAUP*, we created phylogenetic 
trees showing the most parsimonious assignment of amino acid replacements (following a 
PROTPARS matrix of mutational pathways) that occurred within the primate phylogeny. These 
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trees were able to not only show on which lineages the replacements occurred, but also show 
relative rates of evolution for the different branches (that is, the total number of events per 
lineage). Although not shown here for simplification, the programs also showed what the likely 
specific replacements were that occurred on each lineage, and provided reconstructed ancestral 
Hvs TNP2 proteins (Figure 4), and the PRM1 vs PRM2 (Figure 5) proteins due to their related 
functions, while analyzing PRM3 on its own (Figure 6). 
Comparing the phylogenetic trees for each protein’ amino acid sequence in this way has 
given us insight into the different evolutionary rates experienced by these proteins’s genes and, 
in some cases, has revealed species that are experiencing relatively rapid evolution in most or all 
of the genes. Our comparison of Tnp1 and Tnp2 shows two proteins on the opposite sides of the 
evolutionary spectrum: Tnp1 has so little mutation in some places that some branches show 
either a singular amino acid replacement or zero, while just the first exon of Tnp2 shows in 
general more rapid evolution, with some species like tarsier and galago showing drastic changes. 
These findings are clearly evidenced in our original alignments, where Tnp1 shows conservation 
along the entirety of its sequence and Tnp2 shows many sites of insertion/deletion and has an 
intron and exon that are incredibly divergent in some of strepsirrhine species. The comparison of 
Prm1 and Prm2, though not as clearly juxtaposed, also shows differences in evolution rate. 
Whereas in general the rates are comparable, in some of the strepsirrhines and platyrrhines 
evolution rates vary. Tarsier, galago, and marmoset show elevated amino acid replacement rates 
in Prm1 when compared to Prm2, while squirrel monkey shows more changes in Prm2 than 
Prm1. Prm3 also has similar rates of evolution, with two species — marmoset and tarsier — 
showing higher rates of amino acid replacement than the others, although this may be due to 
frameshift mutations changing their N-terminal coding sequences.  
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From these findings, it seems that some species of the strepsirrhine and platyrrhine clades 
(especially tarsier, night monkey, galago, and marmoset) may be experiencing greater 
evolutionary rates than other primates across the genes, though it is important to note that these 
monkeys have at some points experienced millions of years of separation, likely factoring into 
this difference. Another clade, that of the hominoids, especially the African apeas, also seem to 
show faster rates of evolution when compared to its nearby clade the Old World monkeys for 
every gene. This could have important implications when it comes to the understanding of 
human evolution. Further analysis, examining evolution rate along the entire protamine locus, 
will help elucidate the mutational and selectional mechanisms underlying the evolutionary 
patterns of these sperm chromatin remodeling proteins.
  
 
 
Figure 4: Comparison of phylogenetic trees for TNP1(A) and TNP2 (B), where amino acid 
replacements have been mapped parsimoniously on the lineages by PAUP*. Scaled branches 
represent relative number of amino acid changes; for TNP1, scale bar represents 1 amino acid 
change, for TNP2 it represents 5. Amino acid changes were computed using a PROTPARS 
matrix, in which gaps are treated as states. Data taken from Appendices B and C. 
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Figure 5: Phylogeny of primates’ amino acid sequences for PRM1 (A) and PRM 2(B) with 
parsimonious amino acid replacements mapped on the lineages by PAUP*. Branches are 
scaled to match the relative number of amino acid changes (scale bar is 1 amino acid change for 
PRM1, 5 for PRM2. Replacements computed using a PROTPARS matrix, in which gaps are 
treated as states, run on sequences from Appendices E and G. 
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Figure 6: Phylogeny of the primates’ PRM3 sequences with number of inferred amino acid 
replacements mapped most parsimoniously on the lineages by PAUP*. Branches are scaled 
to match the relative number of amino acid changes (shown on lineages) computed using a 
PROTPARS matrix, in which gaps are treated as states. The scale bar equals 5 events. The 
sequences used in this analysis appear in Appendix H. 
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Discussion 
One of the main conclusions that we have come to from the analysis of these alignments 
is that the division between TNP1 (encoded on chromosome 2 in humans) and TNP2, PRM1, 
PRM2, and PRM3 (encoded on chromosome 16) extends beyond their physical separation. The 
proteins’ gene sequences, perhaps due to these different locations, vary greatly in nature, as 
illustrated in the alignments. Whereas the Tnp1 gene is rather highly conserved, even when 
considering diverse mammals, the other genes show more rapid rates, as well as unusual 
patterns, of evolution. Discovering this upon inspection of the alignments caused us to consider 
the two groups of genes mostly separately, though the proteins are functionally related as 
described before. This is in line with what literature says about the protamine locus and its 
relatively high rates of evolution, which some have even suggested might suggest positive or 
sexual selection on the protamines (Wyckoff et al., 2000; Rooney et al., 2000; Van Den Bussche 
et al., 2002). 
Understanding the evolutionary changes within the proteins’ gene sequences is of upmost 
importance because of their influence on the amino acid sequences and repeat motifs, which we 
theorize might be related to functioning of the proteins. For example, cysteine residues within a 
sequence may interact with each other to form disulfide bonds, therefore helping to contribute to 
the structural integrity of the protein and enabling it to maintain function. These cysteine 
residues could also mark positioning of zinc fingers, which are important functional components 
of some proteins, including PRM2 (Balhorn, 2007). Tyrosine residues may facilitate proteins 
binding the DNA, with their aromatic rings inserting between bases. The arginine residues’ 
positive charges may help the protamines bind to negatively charged DNA due to the physical 
force of attraction, and the negative glutamate residues in PRM2 and PRM3 may serve to 
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counteract these positive charges during transport to the nucleus and replacement of transition 
proteins. If mutations were to change the amino acid sequences, they could significantly alter 
protein function, and thus reproductive success. 
To better understand how changes in gene sequences could alter these elements within 
the proteins, we first located and considered the implications of amino acid conservation across 
the mammals. Examination of the alignments suggests selection towards maintaining arginine 
and cysteine residues, even when the rest of protein is undergoing changes. We theorize that this 
may occur to preserve these functions within the protein, thereby explaining the retention of 
certain positions. For this reason, we feel that changes in areas within the proteins where cysteine 
residues appear, as happened at the end of the rodents’ PRM2 protein, should be considered for 
their potential importance, and further researched. After all, these cysteine residues could 
provide advantage for stability of PRM1 in placental mammals compared to the marsupials and 
monotremes, who lack these cysteine residues, as shown in the PRM1 sequence alignment and 
by a prior study (Retief et al., 1993).   
 After our examination of conserved sites, we sought to identify and quantify changes 
within the amino acid sequences of the proteins through lineage-based parsimony analysis in 
MacClade and PAUP*. The phylogenetic trees created by these programs revealed that the 
proteins encoded at the protamine locus have indeed experienced quite rapid rates of evolution, 
particularly in some strepsirrhine and platyrrhine species. For all of the proteins encoded in the 
protamine locus, the hominoid lineages — particularly those of the African apes and humans —  
seem to have evolved more rapidly than the Old World monkey clade.  In contrast, the TNP1 
nucleotide and amino acid sequence experienced greater conservation, even showing no amino 
acid replacements, or even nucleotide substitutions, between in some species.  
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 One of the most surprising signs of evolution that we have found are the large areas of 
expansion and contraction of repeats of amino acids that were observed throughout some of the 
proteins’ sequences. Though these areas are especially notable in Prm3, they are also seen in 
other genes and proteins in this locus. Repeat sequences were first noted by Retief et al. (1993) 
in the monotreme Prm1 sequences, but haven’t been studied subsequently at this locus. These 
mutational changes produce proteins that can vary greatly in amino acid content and number, and 
likely affect function. For instance, the expansion of the glutamate sequence in PRM3 may affect 
its function, which we theorize might be acting as a chaperone for the positively-charged PRM1 
and PRM2 proteins. The expansion and contraction of the repeat sequences is likely due to local 
formation of non-B DNA structures and the resultant slippage of repeats (Kamat et al., 2016), 
causing what would otherwise seem like unprecedented rates of mutagenesis at this locus.  
Together with the observations of certain lineages experiencing rapid evolution, the 
findings of repeat sequence instability suggest that the interesting evolutionary patterns that 
occurred within the protamine locus were likely driven by unusual mutational mechanisms 
involving non-B DNA structures. Analysis of the entire length of this locus, conducted in a 
similar manner to our analyses, may reveal more about this proposed mechanism. Such analyses 
have been made possible by the recent sequencing of numerous mammalian genomes. The 
results of such studies may have wider-ranging implications for the study of rates and patterns of 
molecular evolution, which have primarily been based upon models involving point mutations.  
Future studies of rapidly-evolving proteins, like the protamines, need to consider the possibility 
of more rapid and expansive mutational mechanisms, such as those driven by non-B DNA 
structures (Kamat et al., 2016).   
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The intron starts at nucleotide 140 
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Appendix B1) Alignment of primate Tnp1 coding exon nucleotide sequences  
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B2) Translated alignment, showing primate Tnp1 amino acid coding sequences 
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Appendix C1) Alignment of primate Tnp2 coding exon nucleotide sequences  
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Exon 2 occurs after this point, but due to difficulty aligning the intron that therefore caused an 
inability to locate the exon sequence, it is not shown here 
 
C2) Translated alignment, showing primate Tnp2 amino acid coding sequences 
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Appendix D: Alignment of primate Prm1 full-length gene sequences 
 
 
 
 
 
 
 
 
The intron occurs at nucleotide site 119, site 112 without gaps added for alignment 
 
 
 
  
   75 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
   76 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
   77 
Appendix E1) Alignment of primate Prm1 coding exon nucleotide sequences 
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E2) Translated alignment, showing primate Prm1 amino acid coding sequences 
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Appendix F) Alignment of primate Prm2 full-length gene sequences 
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The intron starts at nucleotide position 287, 271 without gaps 
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Appendix G1) Alignment of primate Prm1 coding exon nucleotide sequences 
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G2) Translated alignment, showing primate Prm2 amino acid coding sequences 
 
 
 
 
 
 
 
 
 
 
 
 
The translated coding sequence  
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Appendix H) Alignment of primate Prm3 gene sequences 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
   89 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
   90 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
   91 
 
 
 
 
 
 
 
 
 
 
 
 
The translated coding sequence 
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RID
Database Name
Description
Program
Query ID
Description
Molecule type
Query Length
lcl|Query_160503
NW_007249715.1:129292-129627
Carlito syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1 Scaffold305619,
whole genome shotgun sequence
nucleic acid
336
BLAST ® » blastn suite » RID-22Z6XB6N015
BLAST Results
Job title: NW_007249715.1:129292-129627 Carlito syrichta
22Z6XB6N015 (Expires on 12-02 23:01 pm)
Genome (Tarsius_syrichta-2.0.1
reference Annotation Release 101)
Carlito syrichta Tarsius_syrichta-2.0.1
[GCF_000164805.1] chromosomes plus
unplaced and unlocalized scaffolds
(reference assembly in Annotation
Release 101)
BLASTN 2.7.1+
Distribution of the top 1 Blast Hits on 1 subject sequences
<40 40-50 50-80 80-200 >=200
1 60 120 180 240 300
Color key for alignment scores
Query
Graphic Summary
Sequences producing significant alignments:
Carlito syrichta isolate Samal-C Ts95f unplaced genomic scaffold, Tarsius_syrichta-2.0.1 Scaffold305619
Sequence ID: NW_007249715.1 Length: 506769 Number of Matches: 1
Range 1: 129292 to 129627
Score Expect Identities Gaps Strand Frame
621 bits(336) 8e-176() 336/336(100%) 0/336(0%) Plus/Plus
Features:
Query  1       ATGGGATCCCACTGTGCCAAGCTCAGCACCGGCCACAGCACAGGCCACGGCCAGGGCCAC  60
               ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  129292  ATGGGATCCCACTGTGCCAAGCTCAGCACCGGCCACAGCACAGGCCACGGCCAGGGCCAC  129351
Query  61      GAATCCTCCATGAAGAAGCTTATGGGCTGCGTGAGCCGAGATGACTTCTCCTTGTCGtcg  120
               ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  129352  GAATCCTCCATGAAGAAGCTTATGGGCTGCGTGAGCCGAGATGACTTCTCCTTGTCGTCG  129411
Query  121     gaggaggaagaggaggaagaggaggaagggcaggaggaggaggagcttcCGGTGCAGGGC  180
               ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  129412  GAGGAGGAAGAGGAGGAAGAGGAGGAAGGGCAGGAGGAGGAGGAGCTTCCGGTGCAGGGC  129471
Query  181     AAGCTGCTTCTGATGGAGCCCGAGTGGAAGGAGGAGAGCACAGTGGACAACCCCATGACC  240
               ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  129472  AAGCTGCTTCTGATGGAGCCCGAGTGGAAGGAGGAGAGCACAGTGGACAACCCCATGACC  129531
Query  241     CAGCAGGGTCCCAAGCCCACGCAGACGTGCTCCGGACAGCCTGGGGAGTGGTGCCCGCTG  300
               ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  129532  CAGCAGGGTCCCAAGCCCACGCAGACGTGCTCCGGACAGCCTGGGGAGTGGTGCCCGCTG  129591
Query  301     ACGTGCCAGCAAGAACTTTTGGAAAAGAGCCAATAA  336
               ||||||||||||||||||||||||||||||||||||
Sbjct  129592  ACGTGCCAGCAAGAACTTTTGGAAAAGAGCCAATAA  129627
BLAST is a registered trademark of the National Library of Medicine
Support center Mailing list  YouTube
 National Library Of Medicine
 National Institutes Of Health
 U.S. Department of Health & Human Services
Descriptions
Description Max
score
Total
score
Query
cover
E
value
Ident Accession
Carlito syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold305619
621 621 100% 8e-176 100% NW_007249715.1
Alignments
   93 
Appendix J) Prm2 predicted mRNA isoforms alignment 
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RID
Database Name
Description
Program
Query ID
Description
Molecule type
Query Length
lcl|Query_69089
NP_002753.2 protamine-2 isoform 1
[Homo sapiens]
amino acid
102
BLAST ® » tblastn » RID-ZJ6T120K015
BLAST Results
Job title: NP_002753.2 protamine-2 isoform 1 [Homo
ZJ6T120K015 (Expires on 11-02 08:53 am)
est
Database of GenBank+EMBL+DDBJ
sequences from EST Divisions
TBLASTN 2.7.1+
Distribution of the top 100 Blast Hits on 696 subject sequences
<40 40-50 50-80 80-200 >=200
1 20 40 60 80 100
Color key for alignment scores
Query
Graphic Summary
Sequences producing significant alignments:
Descriptions
Description Max
score
Total
score
Query
cover
E
value
Ident Accession
HY041193 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D144P09, mRNA sequence
186 186 100% 2e-60 100% HY041193.1
HY037781 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D131P10, mRNA sequence
186 186 100% 2e-60 100% HY037781.1
HY019058 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D064M11, mRNA sequence
186 186 100% 2e-60 100% HY019058.1
HY031628 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D109I23, mRNA sequence
186 186 100% 2e-60 100% HY031628.1
HY018995 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D064I07, mRNA sequence
186 186 100% 2e-60 100% HY018995.1
DB081917 TESTI4 Homo sapiens cDNA
clone TESTI4028124 5', mRNA sequence 186 186 100% 2e-60 100% DB081917.1
DB026406 TESTI2 Homo sapiens cDNA
clone TESTI2008597 5', mRNA sequence 186 186 100% 2e-60 100% DB026406.1
HY021923 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D074G19, mRNA sequence
186 186 100% 2e-60 100% HY021923.1
5540 Full Length cDNA from the Mammalian
Gene Collection Homo sapiens cDNA 5'
similar to BC005303, mRNA sequence
186 186 100% 2e-60 100% CV027318.1
HY017578 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D059K21, mRNA sequence
186 186 100% 2e-60 100% HY017578.1
HY007196 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D024L20, mRNA sequence
186 186 100% 2e-60 100% HY007196.1
HY006973 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D024A03, mRNA sequence
186 186 100% 2e-60 100% HY006973.1
AGENCOURT_10399420 NIH_MGC_82
Homo sapiens cDNA clone IMAGE:6614218
5', mRNA sequence
186 186 100% 3e-60 100% BU567583.1
AGENCOURT_10404024 NIH_MGC_82
Homo sapiens cDNA clone IMAGE:6613910
5', mRNA sequence
186 186 100% 3e-60 100% BU567345.1
AGENCOURT_7838474 NIH_MGC_82
Homo sapiens cDNA clone IMAGE:6101594
5', mRNA sequence
186 186 100% 3e-60 100% BQ438663.1
HY023254 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D079H16, mRNA sequence
186 186 100% 3e-60 100% HY023254.1
DB075497 TESTI4 Homo sapiens cDNA
clone TESTI4019393 5', mRNA sequence 186 186 100% 3e-60 100% DB075497.1
DB453196 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H013060K24 5', mRNA sequence
186 186 100% 3e-60 100% DB453196.1
HY041193 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D144P09, mRNA sequence.
Sequence ID: HY041193.1 Length: 431 Number of Matches: 1
Range 1: 112 to 417
Score Expect Method Identities Positives Gaps Frame
186 bits(473) 2e-60() Compositional matrix adjust. 102/102(100%) 102/102(100%) 0/102(0%) +1
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  112  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  291
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  102
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH
Sbjct  292  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  417
HY037781 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D131P10, mRNA sequence.
Sequence ID: HY037781.1 Length: 451 Number of Matches: 1
Range 1: 112 to 417
Score Expect Method Identities Positives Gaps Frame
186 bits(473) 2e-60() Compositional matrix adjust. 102/102(100%) 102/102(100%) 0/102(0%) +1
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  112  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  291
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  102
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH
Sbjct  292  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  417
HY019058 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D064M11, mRNA sequence.
Sequence ID: HY019058.1 Length: 456 Number of Matches: 1
Range 1: 111 to 416
Score Expect Method Identities Positives Gaps Frame
186 bits(473) 2e-60() Compositional matrix adjust. 102/102(100%) 102/102(100%) 0/102(0%) +3
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  111  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  290
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  102
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH
Sbjct  291  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  416
HY031628 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D109I23, mRNA sequence.
Sequence ID: HY031628.1 Length: 453 Number of Matches: 1
Range 1: 112 to 417
Score Expect Method Identities Positives Gaps Frame
186 bits(473) 2e-60() Compositional matrix adjust. 102/102(100%) 102/102(100%) 0/102(0%) +1
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
clone H04D003C07, mRNA sequence
Alignments
Sbjct  112  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  291
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  102
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH
Sbjct  292  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  417
HY018995 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D064I07, mRNA sequence.
Sequence ID: HY018995.1 Length: 462 Number of Matches: 1
Range 1: 111 to 416
Score Expect Method Identities Positives Gaps Frame
186 bits(473) 2e-60() Compositional matrix adjust. 102/102(100%) 102/102(100%) 0/102(0%) +3
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  111  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  290
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  102
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH
Sbjct  291  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  416
DB081917 TESTI4 Homo sapiens cDNA clone TESTI4028124 5', mRNA sequence.
Sequence ID: DB081917.1 Length: 463 Number of Matches: 1
Range 1: 111 to 416
Score Expect Method Identities Positives Gaps Frame
186 bits(473) 2e-60() Compositional matrix adjust. 102/102(100%) 102/102(100%) 0/102(0%) +3
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  111  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  290
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  102
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH
Sbjct  291  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  416
DB026406 TESTI2 Homo sapiens cDNA clone TESTI2008597 5', mRNA sequence.
Sequence ID: DB026406.1 Length: 464 Number of Matches: 1
Range 1: 111 to 416
Score Expect Method Identities Positives Gaps Frame
186 bits(473) 2e-60() Compositional matrix adjust. 102/102(100%) 102/102(100%) 0/102(0%) +3
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  111  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  290
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  102
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH
Sbjct  291  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  416
HY021923 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D074G19, mRNA sequence.
Sequence ID: HY021923.1 Length: 453 Number of Matches: 1
Range 1: 112 to 417
Score Expect Method Identities Positives Gaps Frame
186 bits(473) 2e-60() Compositional matrix adjust. 102/102(100%) 102/102(100%) 0/102(0%) +1
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
RID
Database Name
Description
Program
Query ID
Description
Molecule type
Query Length
lcl|Query_172351
NP_001273285.1 protamine-2 isoform 2
[Homo sapiens]
amino acid
140
BLAST ® » tblastn » RID-ZJ92K4AY014
BLAST Results
Job title: NP_001273285.1 protamine-2 isoform 2 [Homo
ZJ92K4AY014 (Expires on 11-02 09:33 am)
est
Database of GenBank+EMBL+DDBJ
sequences from EST Divisions
TBLASTN 2.7.1+
Distribution of the top 198 Blast Hits on 718 subject sequences
<40 40-50 50-80 80-200 >=200
1 20 40 60 80 100 120 140
Color key for alignment scores
Query
Graphic Summary
Sequences producing significant alignments:
Descriptions
Description Max
score
Total
score
Query
cover
E
value
Ident Accession
DB055324 TESTI2 Homo sapiens cDNA
clone TESTI2046536 5', mRNA sequence 273 273 100% 1e-93 100% DB055324.1
DB066857 TESTI4 Homo sapiens cDNA
clone TESTI4008313 5', mRNA sequence
203 203 96% 1e-65 85% DB066857.1
603074444F1 NIH_MGC_119 Homo sapiens
cDNA clone IMAGE:5166371 5', mRNA
sequence
169 244 96% 3e-57 100% BI831520.1
BP370718 Sugano cDNA library, testis Homo
sapiens cDNA clone TST06821 5', mRNA
sequence
169 244 96% 3e-57 100% BP370718.1
BP370553 Sugano cDNA library, testis Homo
sapiens cDNA clone TST06088 5', mRNA
sequence
169 244 96% 4e-57 100% BP370553.1
BP369682 Sugano cDNA library, testis Homo
sapiens cDNA clone TST02744 5', mRNA
sequence
169 244 96% 5e-57 100% BP369682.1
BP369970 Sugano cDNA library, testis Homo
sapiens cDNA clone TST03984 5', mRNA
sequence
169 244 96% 5e-57 100% BP369970.1
BP369087 Sugano cDNA library, testis Homo
sapiens cDNA clone TST01111 5', mRNA
sequence
169 244 96% 5e-57 100% BP369087.1
BX382165 Homo sapiens PLACENTA COT
25-NORMALIZED Homo sapiens cDNA clone
CS0DI075YP16 5-PRIME, mRNA
sequence
169 244 96% 5e-57 100% BX382165.2
BP369819 Sugano cDNA library, testis Homo
sapiens cDNA clone TST03449 5', mRNA
sequence
169 244 96% 5e-57 100% BP369819.1
DB027662 TESTI2 Homo sapiens cDNA
clone TESTI2010269 5', mRNA sequence 169 244 96% 5e-57 100% DB027662.1
BP370926 Sugano cDNA library, testis Homo
sapiens cDNA clone TST07394 5', mRNA
sequence
168 243 96% 5e-57 100% BP370926.1
BP370935 Sugano cDNA library, testis Homo
sapiens cDNA clone TST07422 5', mRNA
sequence
168 243 96% 5e-57 100% BP370935.1
DB031584 TESTI2 Homo sapiens cDNA
clone TESTI2015652 5', mRNA sequence 168 243 96% 5e-57 100% DB031584.1
DB029205 TESTI2 Homo sapiens cDNA
clone TESTI2012320 5', mRNA sequence
168 243 96% 5e-57 100% DB029205.1
DB032453 TESTI2 Homo sapiens cDNA
clone TESTI2016890 5', mRNA sequence 168 243 96% 5e-57 100% DB032453.1
DB027260 TESTI2 Homo sapiens cDNA
clone TESTI2009708 5', mRNA sequence 168 243 96% 5e-57 100% DB027260.1
DB031237 TESTI2 Homo sapiens cDNA
clone TESTI2015152 5', mRNA sequence
168 243 96% 5e-57 100% DB031237.1
DB098051 TESTI4 Homo sapiens cDNA
clone TESTI4049468 5', mRNA sequence 168 243 96% 5e-57 100% DB098051.1
DB031525 TESTI2 Homo sapiens cDNA
DB055324 TESTI2 Homo sapiens cDNA clone TESTI2046536 5', mRNA sequence.
Sequence ID: DB055324.1 Length: 555 Number of Matches: 1
Range 1: 111 to 530
Score Expect Method Identities Positives Gaps Frame
273 bits(699) 1e-93() Compositional matrix adjust. 140/140(100%) 140/140(100%) 0/140(0%) +3
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  111  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  290
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRESLGDPLNQNFLSQKAAEPGREHAEGTKLP  120
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRESLGDPLNQNFLSQKAAEPGREHAEGTKLP
Sbjct  291  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRESLGDPLNQNFLSQKAAEPGREHAEGTKLP  470
Query  121  GPLTPSWKLRKSRPKHQVRP  140
            GPLTPSWKLRKSRPKHQVRP
Sbjct  471  GPLTPSWKLRKSRPKHQVRP  530
DB066857 TESTI4 Homo sapiens cDNA clone TESTI4008313 5', mRNA sequence.
Sequence ID: DB066857.1 Length: 579 Number of Matches: 1
Range 1: 127 to 483
Score Expect Method Identities Positives Gaps Frame
203 bits(516) 1e-65() Compositional matrix adjust. 115/136(85%) 115/136(84%) 18/136(13%) +1
Features:
Query  6    VRSLS-ERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSRRRLH  64
            VRSLS  R  EVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSRRRLH
Sbjct  127  VRSLSRTRRTEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSRRRLH  306
Query  65   RIHRRQHRSCRRRKRRSCRHRRRHRRESLGDPLNQNFLSQKAAEPGREHAEGTKLPGPLT  124
            RIHRRQHRSCRRRKRRSCRHRRRHRR                 EPGREHAEGTKLPGPLT
Sbjct  307  RIHRRQHRSCRRRKRRSCRHRRRHRR-----------------EPGREHAEGTKLPGPLT  435
Query  125  PSWKLRKSRPKHQVRP  140
            PSWKLRKSRPKHQVRP
Sbjct  436  PSWKLRKSRPKHQVRP  483
603074444F1 NIH_MGC_119 Homo sapiens cDNA clone IMAGE:5166371 5', mRNA sequence.
Sequence ID: BI831520.1 Length: 677 Number of Matches: 2
Range 1: 90 to 359
Score Expect Method Identities Positives Gaps Frame
169 bits(429) 3e-57(2) Compositional matrix adjust. 90/90(100%) 90/90(100%) 0/90(0%) +3
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  90   MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  269
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR  90
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR
Sbjct  270  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR  359
Range 2: 331 to 465
Score Expect Method Identities Positives Gaps Frame
mRNA sequence
RST21724 Athersys RAGE Library Homo
sapiens cDNA, mRNA sequence
32.3 32.3 16% 8.0 56% BG202367.1
Alignments
75.1 bits(183) 3e-57(2) Compositional matrix adjust. 36/45(80%) 37/45(82%) 0/45(0%) +1
Features:
Query  96   PLNQNFLSQKAAEPGREHAEGTKLPGPLTPSWKLRKSRPKHQVRP  140
            P        +AAEPGREHAEGTKLPGPLTPSWKLRKSRPKHQVRP
Sbjct  331  PAGTGGGIAEAAEPGREHAEGTKLPGPLTPSWKLRKSRPKHQVRP  465
BP370718 Sugano cDNA library, testis Homo sapiens cDNA clone TST06821 5', mRNA sequence.
Sequence ID: BP370718.1 Length: 561 Number of Matches: 2
Range 1: 111 to 380
Score Expect Method Identities Positives Gaps Frame
169 bits(428) 3e-57(2) Compositional matrix adjust. 90/90(100%) 90/90(100%) 0/90(0%) +3
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  111  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  290
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR  90
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR
Sbjct  291  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR  380
Range 2: 352 to 486
Score Expect Method Identities Positives Gaps Frame
75.1 bits(183) 3e-57(2) Compositional matrix adjust. 36/45(80%) 37/45(82%) 0/45(0%) +1
Features:
Query  96   PLNQNFLSQKAAEPGREHAEGTKLPGPLTPSWKLRKSRPKHQVRP  140
            P        +AAEPGREHAEGTKLPGPLTPSWKLRKSRPKHQVRP
Sbjct  352  PAGTGGGIAEAAEPGREHAEGTKLPGPLTPSWKLRKSRPKHQVRP  486
BP370553 Sugano cDNA library, testis Homo sapiens cDNA clone TST06088 5', mRNA sequence.
Sequence ID: BP370553.1 Length: 558 Number of Matches: 2
Range 1: 108 to 377
Score Expect Method Identities Positives Gaps Frame
169 bits(427) 4e-57(2) Compositional matrix adjust. 90/90(100%) 90/90(100%) 0/90(0%) +3
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  108  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  287
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR  90
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR
Sbjct  288  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR  377
Range 2: 349 to 483
Score Expect Method Identities Positives Gaps Frame
75.1 bits(183) 4e-57(2) Compositional matrix adjust. 36/45(80%) 37/45(82%) 0/45(0%) +1
Features:
Query  96   PLNQNFLSQKAAEPGREHAEGTKLPGPLTPSWKLRKSRPKHQVRP  140
            P        +AAEPGREHAEGTKLPGPLTPSWKLRKSRPKHQVRP
Sbjct  349  PAGTGGGIAEAAEPGREHAEGTKLPGPLTPSWKLRKSRPKHQVRP  483
BP369682 Sugano cDNA library, testis Homo sapiens cDNA clone TST02744 5', mRNA sequence.
Sequence ID: BP369682.1 Length: 571 Number of Matches: 2
Range 1: 108 to 377
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BP370800 Sugano cDNA library, testis Homo
sapiens cDNA clone TST07086 5', mRNA
sequence
147 147 98% 8e-45 99% BP370800.1
DB049604 TESTI2 Homo sapiens cDNA
clone TESTI2038963 5', mRNA sequence
146 146 100% 1e-44 100% DB049604.1
HY041193 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D144P09, mRNA sequence
145 145 98% 1e-44 100% HY041193.1
DB056240 TESTI2 Homo sapiens cDNA
clone TESTI2047814 5', mRNA sequence 144 144 98% 2e-44 100% DB056240.1
HY037781 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D131P10, mRNA sequence
145 145 98% 2e-44 100% HY037781.1
DB058949 TESTI2 Homo sapiens cDNA
clone TESTI2051790 5', mRNA sequence 144 144 98% 2e-44 100% DB058949.1
HY031628 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D109I23, mRNA sequence
145 145 98% 2e-44 100% HY031628.1
DB055324 TESTI2 Homo sapiens cDNA
clone TESTI2046536 5', mRNA sequence
146 146 98% 2e-44 100% DB055324.1
HY017578 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D059K21, mRNA sequence
145 145 98% 2e-44 100% HY017578.1
HY021923 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D074G19, mRNA sequence
145 145 98% 2e-44 100% HY021923.1
HY019058 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D064M11, mRNA sequence
145 145 98% 2e-44 100% HY019058.1
HY007196 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D024L20, mRNA sequence
145 145 98% 2e-44 100% HY007196.1
HY006973 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D024A03, mRNA sequence
145 145 98% 2e-44 100% HY006973.1
HY018995 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D064I07, mRNA sequence
145 145 98% 2e-44 100% HY018995.1
DB081917 TESTI4 Homo sapiens cDNA
clone TESTI4028124 5', mRNA sequence
145 145 98% 2e-44 100% DB081917.1
DB026406 TESTI2 Homo sapiens cDNA
clone TESTI2008597 5', mRNA sequence 145 145 98% 2e-44 100% DB026406.1
AGENCOURT_10399420 NIH_MGC_82
Homo sapiens cDNA clone IMAGE:6614218
5', mRNA sequence
145 145 98% 2e-44 100% BU567583.1
AGENCOURT_10404024 NIH_MGC_82
Homo sapiens cDNA clone IMAGE:6613910
5', mRNA sequence
145 145 98% 2e-44 100% BU567345.1
AGENCOURT_7838474 NIH_MGC_82
Homo sapiens cDNA clone IMAGE:6101594 145 145 98% 2e-44 100% BQ438663.1
BP370800 Sugano cDNA library, testis Homo sapiens cDNA clone TST07086 5', mRNA sequence.
Sequence ID: BP370800.1 Length: 573 Number of Matches: 1
Range 1: 111 to 338
Score Expect Method Identities Positives Gaps Frame
147 bits(371) 8e-45() Compositional matrix adjust. 75/76(99%) 75/76(98%) 0/76(0%) +3
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQL GQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  111  MVRYRVRSLSERSHEVYRQQLGGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  290
Query  61   RRLHRIHRRQHRSCRR  76
            RRLHRIHRRQHRSCRR
Sbjct  291  RRLHRIHRRQHRSCRR  338
DB049604 TESTI2 Homo sapiens cDNA clone TESTI2038963 5', mRNA sequence.
Sequence ID: DB049604.1 Length: 565 Number of Matches: 1
Range 1: 111 to 341
Score Expect Method Identities Positives Gaps Frame
146 bits(369) 1e-44() Compositional matrix adjust. 77/77(100%) 77/77(100%) 0/77(0%) +3
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
HY195250 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D038M02, mRNA sequence
34.7 34.7 23% 0.19 100% HY195250.1
HY205168 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D074G19, mRNA sequence
34.7 34.7 23% 0.20 100% HY205168.1
AGENCOURT_10617460 NIH_MGC_141
Homo sapiens cDNA clone IMAGE:6732965
5', mRNA sequence
34.3 34.3 57% 0.42 52% BU958638.1
AGENCOURT_10617591 NIH_MGC_141
Homo sapiens cDNA clone IMAGE:6732826
5', mRNA sequence
34.3 34.3 57% 0.42 52% BU958533.1
AGENCOURT_10545241 NIH_MGC_107
Homo sapiens cDNA clone IMAGE:6728653
5', mRNA sequence
34.3 34.3 57% 0.42 52% BU944388.1
AGENCOURT_10545424 NIH_MGC_107
Homo sapiens cDNA clone IMAGE:6728497
5', mRNA sequence
33.9 33.9 57% 0.47 52% BU944248.1
BP369069 Sugano cDNA library, testis Homo
sapiens cDNA clone TST01048 5', mRNA
sequence
33.1 33.1 22% 1.0 94% BP369069.1
HY211883 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D095B14, mRNA sequence
32.7 32.7 22% 1.2 100% HY211883.1
TC106758 Human bone marrow, large insert,
pCMV expression library Homo sapiens
cDNA clone TC106758 5' similar to Homo
sapiens cyclin B1 (CCNB1), mRNA
sequence
31.6 31.6 49% 2.8 41% DN999008.1
K-EST0033024 S10SNU1 Homo sapiens
cDNA clone S10SNU1-7-C01 5', mRNA
sequence
30.4 30.4 53% 6.6 38% BM755303.1
Alignments
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  111  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  290
Query  61   RRLHRIHRRQHRSCRRH  77
            RRLHRIHRRQHRSCRRH
Sbjct  291  RRLHRIHRRQHRSCRRH  341
HY041193 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D144P09, mRNA sequence.
Sequence ID: HY041193.1 Length: 431 Number of Matches: 1
Range 1: 112 to 339
Score Expect Method Identities Positives Gaps Frame
145 bits(365) 1e-44() Compositional matrix adjust. 76/76(100%) 76/76(100%) 0/76(0%) +1
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  112  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  291
Query  61   RRLHRIHRRQHRSCRR  76
            RRLHRIHRRQHRSCRR
Sbjct  292  RRLHRIHRRQHRSCRR  339
DB056240 TESTI2 Homo sapiens cDNA clone TESTI2047814 5', mRNA sequence.
Sequence ID: DB056240.1 Length: 378 Number of Matches: 1
Range 1: 111 to 338
Score Expect Method Identities Positives Gaps Frame
144 bits(363) 2e-44() Compositional matrix adjust. 76/76(100%) 76/76(100%) 0/76(0%) +3
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  111  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  290
Query  61   RRLHRIHRRQHRSCRR  76
            RRLHRIHRRQHRSCRR
Sbjct  291  RRLHRIHRRQHRSCRR  338
HY037781 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D131P10, mRNA sequence.
Sequence ID: HY037781.1 Length: 451 Number of Matches: 1
Range 1: 112 to 339
Score Expect Method Identities Positives Gaps Frame
145 bits(365) 2e-44() Compositional matrix adjust. 76/76(100%) 76/76(100%) 0/76(0%) +1
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  112  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  291
Query  61   RRLHRIHRRQHRSCRR  76
            RRLHRIHRRQHRSCRR
Sbjct  292  RRLHRIHRRQHRSCRR  339
DB058949 TESTI2 Homo sapiens cDNA clone TESTI2051790 5', mRNA sequence.
Sequence ID: DB058949.1 Length: 373 Number of Matches: 1
Range 1: 106 to 333
Score Expect Method Identities Positives Gaps Frame
144 bits(363) 2e-44() Compositional matrix adjust. 76/76(100%) 76/76(100%) 0/76(0%) +1
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
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DB055324 TESTI2 Homo sapiens cDNA
clone TESTI2046536 5', mRNA sequence 225 225 100% 8e-75 88% DB055324.1
DB066922 TESTI4 Homo sapiens cDNA
clone TESTI4008395 5', mRNA sequence
212 212 95% 1e-69 87% DB066922.1
DB066857 TESTI4 Homo sapiens cDNA
clone TESTI4008313 5', mRNA sequence 211 211 95% 2e-69 97% DB066857.1
603074444F1 NIH_MGC_119 Homo sapiens
cDNA clone IMAGE:5166371 5', mRNA
sequence
167 239 100% 1e-55 100% BI831520.1
BP370718 Sugano cDNA library, testis Homo
sapiens cDNA clone TST06821 5', mRNA
sequence
167 239 100% 1e-55 100% BP370718.1
BP370553 Sugano cDNA library, testis Homo
sapiens cDNA clone TST06088 5', mRNA
sequence
167 238 100% 2e-55 100% BP370553.1
BP370825 Sugano cDNA library, testis Homo
sapiens cDNA clone TST07157 5', mRNA
sequence
167 238 100% 2e-55 100% BP370825.1
DB030627 TESTI2 Homo sapiens cDNA
clone TESTI2014285 5', mRNA sequence
167 238 100% 2e-55 100% DB030627.1
BP369970 Sugano cDNA library, testis Homo
sapiens cDNA clone TST03984 5', mRNA
sequence
167 238 100% 2e-55 100% BP369970.1
602688764F1 NIH_MGC_95 Homo sapiens
cDNA clone IMAGE:4821351 5', mRNA
sequence
167 238 100% 2e-55 100% BG704546.1
BP369682 Sugano cDNA library, testis Homo
sapiens cDNA clone TST02744 5', mRNA
sequence
167 238 100% 2e-55 100% BP369682.1
BP371030 Sugano cDNA library, testis Homo
sapiens cDNA clone TST07680 5', mRNA
sequence
167 238 100% 2e-55 100% BP371030.1
BP369697 Sugano cDNA library, testis Homo
sapiens cDNA clone TST02790 5', mRNA
sequence
167 238 100% 2e-55 100% BP369697.1
BP369206 Sugano cDNA library, testis Homo
sapiens cDNA clone TST01381 5', mRNA
sequence
167 238 100% 2e-55 100% BP369206.1
BP369495 Sugano cDNA library, testis Homo
sapiens cDNA clone TST02180 5', mRNA
sequence
167 238 100% 2e-55 100% BP369495.1
BP368798 Sugano cDNA library, testis Homo
sapiens cDNA clone TST00232 5', mRNA
sequence
167 238 100% 2e-55 100% BP368798.1
BP369087 Sugano cDNA library, testis Homo
sapiens cDNA clone TST01111 5', mRNA
sequence
167 238 100% 2e-55 100% BP369087.1
BP369819 Sugano cDNA library, testis Homo
sapiens cDNA clone TST03449 5', mRNA
sequence
167 238 100% 2e-55 100% BP369819.1
DB055324 TESTI2 Homo sapiens cDNA clone TESTI2046536 5', mRNA sequence.
Sequence ID: DB055324.1 Length: 555 Number of Matches: 1
Range 1: 111 to 530
Score Expect Method Identities Positives Gaps Frame
225 bits(573) 8e-75() Compositional matrix adjust. 123/140(88%) 123/140(87%) 17/140(12%) +3
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  111  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  290
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR-----------------EPGREHAEGTKLP  103
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR                 EPGREHAEGTKLP
Sbjct  291  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRESLGDPLNQNFLSQKAAEPGREHAEGTKLP  470
Query  104  GPLTPSWKLRKSRPKHQVRP  123
            GPLTPSWKLRKSRPKHQVRP
Sbjct  471  GPLTPSWKLRKSRPKHQVRP  530
DB066922 TESTI4 Homo sapiens cDNA clone TESTI4008395 5', mRNA sequence.
Sequence ID: DB066922.1 Length: 559 Number of Matches: 1
Range 1: 127 to 534
Score Expect Method Identities Positives Gaps Frame
212 bits(539) 1e-69() Compositional matrix adjust. 118/136(87%) 118/136(86%) 18/136(13%) +1
Features:
Query  6    VRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSRRRLHR  65
            VRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSRRRLHR
Sbjct  127  VRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSRRRLHR  306
Query  66   IHRRQHRSCRRRKRRSCRHRRRHRR------------------EPGREHAEGTKLPGPLT  107
            IHRRQHRSCRRRKRRSCRHRRRHRR                  EPGREHAEGTKLPGPLT
Sbjct  307  IHRRQHRSCRRRKRRSCRHRRRHRRGLPAPPPCPPCP*PPQAAEPGREHAEGTKLPGPLT  486
Query  108  PSWKLRKSRPKHQVRP  123
            PSWKLRKSRPKHQVRP
Sbjct  487  PSWKLRKSRPKHQVRP  534
DB066857 TESTI4 Homo sapiens cDNA clone TESTI4008313 5', mRNA sequence.
Sequence ID: DB066857.1 Length: 579 Number of Matches: 1
Range 1: 127 to 483
Score Expect Method Identities Positives Gaps Frame
211 bits(538) 2e-69() Compositional matrix adjust. 115/119(97%) 115/119(96%) 1/119(0%) +1
Features:
Query  6    VRSLS-ERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSRRRLH  64
            VRSLS  R  EVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSRRRLH
Sbjct  127  VRSLSRTRRTEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSRRRLH  306
Query  65   RIHRRQHRSCRRRKRRSCRHRRRHRREPGREHAEGTKLPGPLTPSWKLRKSRPKHQVRP  123
            RIHRRQHRSCRRRKRRSCRHRRRHRREPGREHAEGTKLPGPLTPSWKLRKSRPKHQVRP
Sbjct  307  RIHRRQHRSCRRRKRRSCRHRRRHRREPGREHAEGTKLPGPLTPSWKLRKSRPKHQVRP  483
603074444F1 NIH_MGC_119 Homo sapiens cDNA clone IMAGE:5166371 5', mRNA sequence.
Sequence ID: BI831520.1 Length: 677 Number of Matches: 2
Range 1: 90 to 359
Homo sapiens cDNA, mRNA sequence
Alignments
Score Expect Method Identities Positives Gaps Frame
167 bits(424) 1e-55(2) Compositional matrix adjust. 90/90(100%) 90/90(100%) 0/90(0%) +3
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  90   MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  269
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR  90
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR
Sbjct  270  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR  359
Range 2: 367 to 465
Score Expect Method Identities Positives Gaps Frame
71.6 bits(174) 1e-55(2) Compositional matrix adjust. 33/33(100%) 33/33(100%) 0/33(0%) +1
Features:
Query  91   EPGREHAEGTKLPGPLTPSWKLRKSRPKHQVRP  123
            EPGREHAEGTKLPGPLTPSWKLRKSRPKHQVRP
Sbjct  367  EPGREHAEGTKLPGPLTPSWKLRKSRPKHQVRP  465
BP370718 Sugano cDNA library, testis Homo sapiens cDNA clone TST06821 5', mRNA sequence.
Sequence ID: BP370718.1 Length: 561 Number of Matches: 2
Range 1: 111 to 380
Score Expect Method Identities Positives Gaps Frame
167 bits(423) 1e-55(2) Compositional matrix adjust. 90/90(100%) 90/90(100%) 0/90(0%) +3
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  111  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  290
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR  90
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR
Sbjct  291  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR  380
Range 2: 388 to 486
Score Expect Method Identities Positives Gaps Frame
71.6 bits(174) 1e-55(2) Compositional matrix adjust. 33/33(100%) 33/33(100%) 0/33(0%) +1
Features:
Query  91   EPGREHAEGTKLPGPLTPSWKLRKSRPKHQVRP  123
            EPGREHAEGTKLPGPLTPSWKLRKSRPKHQVRP
Sbjct  388  EPGREHAEGTKLPGPLTPSWKLRKSRPKHQVRP  486
BP370553 Sugano cDNA library, testis Homo sapiens cDNA clone TST06088 5', mRNA sequence.
Sequence ID: BP370553.1 Length: 558 Number of Matches: 2
Range 1: 108 to 377
Score Expect Method Identities Positives Gaps Frame
167 bits(422) 2e-55(2) Compositional matrix adjust. 90/90(100%) 90/90(100%) 0/90(0%) +3
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  108  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  287
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR  90
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR
Sbjct  288  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR  377
Range 2: 385 to 483
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lcl|Query_172495
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[Homo sapiens]
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BLAST ® » tblastn » RID-ZJ98FW6R01N
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DB066922 TESTI4 Homo sapiens cDNA
clone TESTI4008395 5', mRNA sequence 180 180 95% 1e-57 99% DB066922.1
HY041193 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D144P09, mRNA sequence
167 167 89% 7e-53 100% HY041193.1
HY037781 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D131P10, mRNA sequence
167 167 89% 9e-53 100% HY037781.1
HY031628 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D109I23, mRNA sequence
167 167 89% 9e-53 100% HY031628.1
HY017578 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D059K21, mRNA sequence
167 167 89% 1e-52 100% HY017578.1
HY019058 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D064M11, mRNA sequence
167 167 89% 1e-52 100% HY019058.1
HY007196 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D024L20, mRNA sequence
167 167 89% 1e-52 100% HY007196.1
HY006973 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D024A03, mRNA sequence
167 167 89% 1e-52 100% HY006973.1
HY021923 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D074G19, mRNA sequence
167 167 89% 1e-52 100% HY021923.1
HY018995 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D064I07, mRNA sequence
167 167 89% 1e-52 100% HY018995.1
DB081917 TESTI4 Homo sapiens cDNA
clone TESTI4028124 5', mRNA sequence 167 167 89% 1e-52 100% DB081917.1
DB026406 TESTI2 Homo sapiens cDNA
clone TESTI2008597 5', mRNA sequence
167 167 89% 1e-52 100% DB026406.1
BP370301 Sugano cDNA library, testis Homo
sapiens cDNA clone TST05305 5', mRNA
sequence
168 168 89% 1e-52 100% BP370301.1
HY023254 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D079H16, mRNA sequence
167 167 89% 1e-52 100% HY023254.1
AGENCOURT_10399420 NIH_MGC_82
Homo sapiens cDNA clone IMAGE:6614218
5', mRNA sequence
167 167 89% 1e-52 100% BU567583.1
AGENCOURT_10404024 NIH_MGC_82
Homo sapiens cDNA clone IMAGE:6613910
5', mRNA sequence
167 167 89% 1e-52 100% BU567345.1
AGENCOURT_7838474 NIH_MGC_82
Homo sapiens cDNA clone IMAGE:6101594
5', mRNA sequence
167 167 89% 1e-52 100% BQ438663.1
5540 Full Length cDNA from the Mammalian
Gene Collection Homo sapiens cDNA 5'
similar to BC005303, mRNA sequence
167 167 89% 1e-52 100% CV027318.1
DB066922 TESTI4 Homo sapiens cDNA clone TESTI4008395 5', mRNA sequence.
Sequence ID: DB066922.1 Length: 559 Number of Matches: 1
Range 1: 127 to 417
Score Expect Method Identities Positives Gaps Frame
180 bits(457) 1e-57() Compositional matrix adjust. 96/97(99%) 96/97(98%) 0/97(0%) +1
Features:
Query  6    VRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSRRRLHR  65
            VRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSRRRLHR
Sbjct  127  VRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSRRRLHR  306
Query  66   IHRRQHRSCRRRKRRSCRHRRRHRRGLPAPPPCPACP  102
            IHRRQHRSCRRRKRRSCRHRRRHRRGLPAPPPCP CP
Sbjct  307  IHRRQHRSCRRRKRRSCRHRRRHRRGLPAPPPCPPCP  417
HY041193 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D144P09, mRNA sequence.
Sequence ID: HY041193.1 Length: 431 Number of Matches: 1
Range 1: 112 to 384
Score Expect Method Identities Positives Gaps Frame
167 bits(422) 7e-53() Compositional matrix adjust. 91/91(100%) 91/91(100%) 0/91(0%) +1
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  112  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  291
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG  91
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG
Sbjct  292  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG  384
HY037781 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D131P10, mRNA sequence.
Sequence ID: HY037781.1 Length: 451 Number of Matches: 1
Range 1: 112 to 384
Score Expect Method Identities Positives Gaps Frame
167 bits(422) 9e-53() Compositional matrix adjust. 91/91(100%) 91/91(100%) 0/91(0%) +1
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  112  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  291
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG  91
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG
Sbjct  292  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG  384
HY031628 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D109I23, mRNA sequence.
Sequence ID: HY031628.1 Length: 453 Number of Matches: 1
Range 1: 112 to 384
Score Expect Method Identities Positives Gaps Frame
167 bits(422) 9e-53() Compositional matrix adjust. 91/91(100%) 91/91(100%) 0/91(0%) +1
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  112  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  291
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG  91
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG
Sbjct  292  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG  384
Alignments
HY017578 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D059K21, mRNA sequence.
Sequence ID: HY017578.1 Length: 462 Number of Matches: 1
Range 1: 112 to 384
Score Expect Method Identities Positives Gaps Frame
167 bits(422) 1e-52() Compositional matrix adjust. 91/91(100%) 91/91(100%) 0/91(0%) +1
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  112  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  291
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG  91
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG
Sbjct  292  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG  384
HY019058 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D064M11, mRNA sequence.
Sequence ID: HY019058.1 Length: 456 Number of Matches: 1
Range 1: 111 to 383
Score Expect Method Identities Positives Gaps Frame
167 bits(422) 1e-52() Compositional matrix adjust. 91/91(100%) 91/91(100%) 0/91(0%) +3
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  111  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  290
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG  91
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG
Sbjct  291  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG  383
HY007196 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D024L20, mRNA sequence.
Sequence ID: HY007196.1 Length: 472 Number of Matches: 1
Range 1: 113 to 385
Score Expect Method Identities Positives Gaps Frame
167 bits(422) 1e-52() Compositional matrix adjust. 91/91(100%) 91/91(100%) 0/91(0%) +2
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  113  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  292
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG  91
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG
Sbjct  293  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG  385
HY006973 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D024A03, mRNA sequence.
Sequence ID: HY006973.1 Length: 472 Number of Matches: 1
Range 1: 113 to 385
Score Expect Method Identities Positives Gaps Frame
167 bits(422) 1e-52() Compositional matrix adjust. 91/91(100%) 91/91(100%) 0/91(0%) +2
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  113  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  292
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG  91
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG
Sbjct  293  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG  385
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DB055324 TESTI2 Homo sapiens cDNA
clone TESTI2046536 5', mRNA sequence 206 206 100% 2e-67 88% DB055324.1
DB066922 TESTI4 Homo sapiens cDNA
clone TESTI4008395 5', mRNA sequence
192 192 95% 4e-62 86% DB066922.1
HY041193 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D144P09, mRNA sequence
166 201 93% 2e-52 99% HY041193.1
HY037781 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D131P10, mRNA sequence
166 217 100% 2e-52 99% HY037781.1
HY019058 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D064M11, mRNA sequence
166 202 94% 2e-52 99% HY019058.1
HY031628 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D109I23, mRNA sequence
166 217 100% 2e-52 99% HY031628.1
HY018995 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D064I07, mRNA sequence
166 217 100% 3e-52 99% HY018995.1
DB081917 TESTI4 Homo sapiens cDNA
clone TESTI4028124 5', mRNA sequence
166 217 100% 3e-52 99% DB081917.1
DB026406 TESTI2 Homo sapiens cDNA
clone TESTI2008597 5', mRNA sequence
166 217 100% 3e-52 99% DB026406.1
HY017578 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D059K21, mRNA sequence
166 217 100% 3e-52 99% HY017578.1
HY021923 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D074G19, mRNA sequence
166 214 100% 3e-52 99% HY021923.1
HY007196 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D024L20, mRNA sequence
166 217 100% 3e-52 99% HY007196.1
HY006973 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D024A03, mRNA sequence
166 217 100% 3e-52 99% HY006973.1
AGENCOURT_10399420 NIH_MGC_82
Homo sapiens cDNA clone IMAGE:6614218
5', mRNA sequence
166 211 100% 3e-52 99% BU567583.1
AGENCOURT_10404024 NIH_MGC_82
Homo sapiens cDNA clone IMAGE:6613910
5', mRNA sequence
166 217 100% 3e-52 99% BU567345.1
AGENCOURT_7838474 NIH_MGC_82
Homo sapiens cDNA clone IMAGE:6101594
5', mRNA sequence
166 216 99% 3e-52 99% BQ438663.1
DB075497 TESTI4 Homo sapiens cDNA
clone TESTI4019393 5', mRNA sequence
166 217 100% 3e-52 99% DB075497.1
DB453196 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H013060K24 5', mRNA sequence
166 217 100% 4e-52 99% DB453196.1
HY041919 RIKEN full-length enriched human
DB055324 TESTI2 Homo sapiens cDNA clone TESTI2046536 5', mRNA sequence.
Sequence ID: DB055324.1 Length: 555 Number of Matches: 1
Range 1: 111 to 494
Score Expect Method Identities Positives Gaps Frame
206 bits(524) 2e-67() Compositional matrix adjust. 112/128(88%) 112/128(87%) 16/128(12%) +3
Features:
cDNA library, testis Homo sapiens cDNA
clone H04D012E22, mRNA sequence
51.6 51.6 19% 2e-07 100% HY186934.1
HY227731 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D144P09, mRNA sequence
51.6 51.6 19% 3e-07 100% HY227731.1
EST95513 Testis I Homo sapiens cDNA 5'
end similar to protamine 2, mRNA
sequence
50.4 50.4 19% 4e-07 100% AA382302.1
EST96416 Testis I Homo sapiens cDNA 5'
end similar to protamine 2, mRNA
sequence
50.4 50.4 19% 4e-07 100% AA383080.1
AGENCOURT_10444665 NIH_MGC_82
Homo sapiens cDNA clone IMAGE:6619365
5', mRNA sequence
51.2 51.2 19% 4e-07 100% BU852822.1
BP370920 Sugano cDNA library, testis Homo
sapiens cDNA clone TST07381 5', mRNA
sequence
50.8 50.8 19% 5e-07 100% BP370920.1
DB341880 TESTI4 Homo sapiens cDNA
clone TESTI4049883 3', mRNA sequence 50.4 50.4 19% 1e-06 100% DB341880.1
HY185973 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D009E02, mRNA sequence
49.7 49.7 19% 1e-06 95% HY185973.1
DB041421 TESTI2 Homo sapiens cDNA
clone TESTI2028489 5', mRNA sequence 48.5 48.5 19% 6e-06 95% DB041421.1
CM0-TN0033-290700-482-f12 TN0033 Homo
sapiens cDNA, mRNA sequence
46.6 46.6 19% 7e-06 91% BE843346.1
HY189610 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D020G09, mRNA sequence
45.8 45.8 19% 3e-05 95% HY189610.1
DB024173 TESTI2 Homo sapiens cDNA
clone TESTI2005620 5', mRNA sequence 46.2 46.2 26% 5e-05 77% DB024173.1
603080587F1 NIH_MGC_119 Homo sapiens
cDNA clone IMAGE:5172309 5', mRNA
sequence
45.8 45.8 41% 1e-04 60% BI831316.1
ob16c11.s1 NCI_CGAP_Kid3 Homo sapiens
cDNA clone IMAGE:1323860 3' similar to
gb:X07862 Human mRNA for protamine 2
(HUMAN);, mRNA sequence
36.6 67.4 41% 2e-04 83% AA903972.1
HY202211 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D064I07, mRNA sequence
42.7 42.7 19% 3e-04 86% HY202211.1
DB097798 TESTI4 Homo sapiens cDNA
clone TESTI4049158 5', mRNA sequence 39.3 39.3 36% 0.005 54% DB097798.1
DB510139 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H013018L11 3', mRNA sequence
32.7 32.7 11% 1.6 100% DB510139.1
Alignments
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  111  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  290
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR----------------AEPGREHAEGTKLP  104
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR                AEPGREHAEGTKLP
Sbjct  291  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRESLGDPLNQNFLSQKAAEPGREHAEGTKLP  470
Query  105  GPLTPSWK  112
            GPLTPSWK
Sbjct  471  GPLTPSWK  494
DB066922 TESTI4 Homo sapiens cDNA clone TESTI4008395 5', mRNA sequence.
Sequence ID: DB066922.1 Length: 559 Number of Matches: 1
Range 1: 127 to 498
Score Expect Method Identities Positives Gaps Frame
192 bits(489) 4e-62() Compositional matrix adjust. 107/124(86%) 107/124(86%) 17/124(13%) +1
Features:
Query  6    VRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSRRRLHR  65
            VRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSRRRLHR
Sbjct  127  VRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSRRRLHR  306
Query  66   IHRRQHRSCRRRKRRSCRHRRRHRR-----------------AEPGREHAEGTKLPGPLT  108
            IHRRQHRSCRRRKRRSCRHRRRHRR                 AEPGREHAEGTKLPGPLT
Sbjct  307  IHRRQHRSCRRRKRRSCRHRRRHRRGLPAPPPCPPCP*PPQAAEPGREHAEGTKLPGPLT  486
Query  109  PSWK  112
            PSWK
Sbjct  487  PSWK  498
HY041193 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D144P09, mRNA sequence.
Sequence ID: HY041193.1 Length: 431 Number of Matches: 2
Range 1: 112 to 384
Score Expect Method Identities Positives Gaps Frame
166 bits(421) 2e-52() Compositional matrix adjust. 90/91(99%) 90/91(98%) 0/91(0%) +1
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  112  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  291
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRA  91
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRR 
Sbjct  292  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRG  384
Range 2: 386 to 430
Score Expect Method Identities Positives Gaps Frame
34.3 bits(77) 0.82() Compositional matrix adjust. 15/15(100%) 15/15(100%) 0/15(0%) +2
Features:
Query  91   AEPGREHAEGTKLPG  105
            AEPGREHAEGTKLPG
Sbjct  386  AEPGREHAEGTKLPG  430
HY037781 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D131P10, mRNA sequence.
Sequence ID: HY037781.1 Length: 451 Number of Matches: 2
Range 1: 112 to 384
Score Expect Method Identities Positives Gaps Frame
166 bits(421) 2e-52() Compositional matrix adjust. 90/91(99%) 90/91(98%) 0/91(0%) +1
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
RID
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102
BLAST ® » tblastn » RID-ZJ9SBVZT014
BLAST Results
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HY041193 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D144P09, mRNA sequence
186 186 100% 2e-60 100% HY041193.1
HY037781 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D131P10, mRNA sequence
186 186 100% 2e-60 100% HY037781.1
HY019058 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D064M11, mRNA sequence
186 186 100% 2e-60 100% HY019058.1
HY031628 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D109I23, mRNA sequence
186 186 100% 2e-60 100% HY031628.1
HY018995 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D064I07, mRNA sequence
186 186 100% 2e-60 100% HY018995.1
DB081917 TESTI4 Homo sapiens cDNA
clone TESTI4028124 5', mRNA sequence 186 186 100% 2e-60 100% DB081917.1
DB026406 TESTI2 Homo sapiens cDNA
clone TESTI2008597 5', mRNA sequence 186 186 100% 2e-60 100% DB026406.1
HY021923 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D074G19, mRNA sequence
186 186 100% 2e-60 100% HY021923.1
5540 Full Length cDNA from the Mammalian
Gene Collection Homo sapiens cDNA 5'
similar to BC005303, mRNA sequence
186 186 100% 2e-60 100% CV027318.1
HY017578 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D059K21, mRNA sequence
186 186 100% 2e-60 100% HY017578.1
HY007196 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D024L20, mRNA sequence
186 186 100% 2e-60 100% HY007196.1
HY006973 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D024A03, mRNA sequence
186 186 100% 2e-60 100% HY006973.1
AGENCOURT_10399420 NIH_MGC_82
Homo sapiens cDNA clone IMAGE:6614218
5', mRNA sequence
186 186 100% 3e-60 100% BU567583.1
AGENCOURT_10404024 NIH_MGC_82
Homo sapiens cDNA clone IMAGE:6613910
5', mRNA sequence
186 186 100% 3e-60 100% BU567345.1
AGENCOURT_7838474 NIH_MGC_82
Homo sapiens cDNA clone IMAGE:6101594
5', mRNA sequence
186 186 100% 3e-60 100% BQ438663.1
HY023254 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D079H16, mRNA sequence
186 186 100% 3e-60 100% HY023254.1
DB075497 TESTI4 Homo sapiens cDNA
clone TESTI4019393 5', mRNA sequence 186 186 100% 3e-60 100% DB075497.1
DB453196 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H013060K24 5', mRNA sequence
186 186 100% 3e-60 100% DB453196.1
HY041193 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D144P09, mRNA sequence.
Sequence ID: HY041193.1 Length: 431 Number of Matches: 1
Range 1: 112 to 417
Score Expect Method Identities Positives Gaps Frame
186 bits(473) 2e-60() Compositional matrix adjust. 102/102(100%) 102/102(100%) 0/102(0%) +1
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  112  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  291
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  102
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH
Sbjct  292  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  417
HY037781 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D131P10, mRNA sequence.
Sequence ID: HY037781.1 Length: 451 Number of Matches: 1
Range 1: 112 to 417
Score Expect Method Identities Positives Gaps Frame
186 bits(473) 2e-60() Compositional matrix adjust. 102/102(100%) 102/102(100%) 0/102(0%) +1
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  112  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  291
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  102
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH
Sbjct  292  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  417
HY019058 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D064M11, mRNA sequence.
Sequence ID: HY019058.1 Length: 456 Number of Matches: 1
Range 1: 111 to 416
Score Expect Method Identities Positives Gaps Frame
186 bits(473) 2e-60() Compositional matrix adjust. 102/102(100%) 102/102(100%) 0/102(0%) +3
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  111  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  290
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  102
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH
Sbjct  291  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  416
HY031628 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D109I23, mRNA sequence.
Sequence ID: HY031628.1 Length: 453 Number of Matches: 1
Range 1: 112 to 417
Score Expect Method Identities Positives Gaps Frame
186 bits(473) 2e-60() Compositional matrix adjust. 102/102(100%) 102/102(100%) 0/102(0%) +1
Features:
HY183988 RIKEN full-length enriched human
cDNA library, testis Homo sapiens cDNA
clone H04D003C07, mRNA sequence
38.1 38.1 37% 0.025 89% HY183988.1
Alignments
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  112  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  291
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  102
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH
Sbjct  292  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  417
HY018995 RIKEN full-length enriched human cDNA library, testis Homo sapiens cDNA clone H04D064I07, mRNA sequence.
Sequence ID: HY018995.1 Length: 462 Number of Matches: 1
Range 1: 111 to 416
Score Expect Method Identities Positives Gaps Frame
186 bits(473) 2e-60() Compositional matrix adjust. 102/102(100%) 102/102(100%) 0/102(0%) +3
Features:
Query  1    MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  60
            MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR
Sbjct  111  MVRYRVRSLSERSHEVYRQQLHGQEQGHHGQEEQGLSPEHVEVYERTHGQSHYRRRHCSR  290
Query  61   RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  102
            RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH
Sbjct  291  RRLHRIHRRQHRSCRRRKRRSCRHRRRHRRGCRTRKRTCRRH  416
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RID
Database Name
Description
Program
Query ID
Description
Molecule type
Query Length
lcl|Query_240161
None
nucleic acid
415
BLAST ® » blastn suite » RID-4J6P1VZ9014
BLAST Results
Nucleotide Sequence (415 letters)
4J6P1VZ9014 (Expires on 12-09 15:33 pm)
Genome (gorGor4 reference Annotation
Release 101)
Gorilla gorilla gorGor4
[GCF_000151905.2] chromosomes plus
unplaced and unlocalized scaffolds
(reference assembly in Annotation
Release 101)
BLASTN 2.6.0+
Distribution of 4 Blast Hits on the Query Sequence
<40 40-50 50-80 80-200 >=200
1 80 160 240 320 400
Color key for alignment scores
Query
Graphic Summary
Sequences producing significant alignments:
Gorilla gorilla gorilla chromosome 2B, gorGor4
Sequence ID: NC_018426.2 Length: 135448346 Number of Matches: 4
Range 1: 1189477 to 1189647
Score Expect Identities Gaps Strand Frame
305 bits(165) 1e-80() 169/171(99%) 0/171(0%) Plus/Minus
Features:
Query  245      AAGAACAGCAGAAGGGGAACTGCCAAGGAGACCTGATGTTAGATCAAAGCCAGAGAGGAG  304
                ||||||||||||||||||||||||||||||||||||||||||| ||||||||||||||||
Sbjct  1189647  AAGAACAGCAGAAGGGGAACTGCCAAGGAGACCTGATGTTAGAGCAAAGCCAGAGAGGAG  1189588
Query  305      CCTATGGAATGTGGATCAAATGCCAGTTGTGACGAAATGAGGAATGTATATGTTGGCTGT  364
                |||||||||||||||||||||||||||||||||||||||| |||||||||||||||||||
Sbjct  1189587  CCTATGGAATGTGGATCAAATGCCAGTTGTGACGAAATGAAGAATGTATATGTTGGCTGT  1189528
Query  365      TTTTCCCCAACATCTCAATAAAActttgaaagcagaaaaaaaaaaaaaaaa  415
                |||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  1189527  TTTTCCCCAACATCTCAATAAAACTTTGAAAGCAGAAAAAAAAAAAAAAAA  1189477
Range 2: 110064699 to 110064856
Score Expect Identities Gaps Strand Frame
281 bits(152) 2e-73() 156/158(99%) 0/158(0%) Plus/Minus
Features:
Query  245        AAGAACAGCAGAAGGGGAACTGCCAAGGAGACCTGATGTTAGATCAAAGCCAGAGAGGAG  304
                  ||||||||||||||||||||||||||||||||||||||||||| ||||||||||||||||
Sbjct  110064856  AAGAACAGCAGAAGGGGAACTGCCAAGGAGACCTGATGTTAGAGCAAAGCCAGAGAGGAG  110064797
Query  305        CCTATGGAATGTGGATCAAATGCCAGTTGTGACGAAATGAGGAATGTATATGTTGGCTGT  364
                  |||||||||||||||||||||||||||||||||||||||| |||||||||||||||||||
Sbjct  110064796  CCTATGGAATGTGGATCAAATGCCAGTTGTGACGAAATGAAGAATGTATATGTTGGCTGT  110064737
Query  365        TTTTCCCCAACATCTCAATAAAActttgaaagcagaaa  402
                  ||||||||||||||||||||||||||||||||||||||
Sbjct  110064736  TTTTCCCCAACATCTCAATAAAACTTTGAAAGCAGAAA  110064699
Range 3: 110068214 to 110068377
Score Expect Identities Gaps Strand Frame
281 bits(152) 2e-73() 160/164(98%) 0/164(0%) Plus/Minus
Features:
Query  1          GCCCCTCATTTTGGCAGAACTTACCATGTCGACCAGCCGCAAATTAAAGAGTCATGGCAT  60
                  |||||||||||||||||||||||||||||||||||||||||||||||| |||||||||||
Sbjct  110068377  GCCCCTCATTTTGGCAGAACTTACCATGTCGACCAGCCGCAAATTAAAAAGTCATGGCAT  110068318
Query  61         GAGGAGGAGCAAGAGCCGATCTCCTCACAAGGGAGTCAAGAGAGgtggcagcaaaagaaa  120
                  ||||||||||||||||||||||||||||||||| | ||||||||||||||||||||||||
Sbjct  110068317  GAGGAGGAGCAAGAGCCGATCTCCTCACAAGGGGGGCAAGAGAGGTGGCAGCAAAAGAAA  110068258
Query  121        ataccGTAAGGGCAACCTGAAAAGTAGGAAACGGGGCGATGACG  164
                  ||||||||||||||||| ||||||||||||||||||||||||||
Sbjct  110068257  ATACCGTAAGGGCAACCCGAAAAGTAGGAAACGGGGCGATGACG  110068214
Descriptions
Description Max
score
Total
score
Query
cover
E
value
Ident Accession
Gorilla gorilla gorilla chromosome
2B, gorGor4
305 961 90% 1e-80 99% NC_018426.2
Alignments
Range 4: 110067958 to 110068012
Score Expect Identities Gaps Strand Frame
91.6 bits(49) 3e-16() 53/55(96%) 0/55(0%) Plus/Minus
Features:
Query  206        CTCTGCCCTGGTGCGCTTCACACAGCACCAAGCAGCAACAAGAACAGCAGAAGGG  260
                  |||||||||||| ||||||||||||||||||||||||||||||||||||||| ||
Sbjct  110068012  CTCTGCCCTGGTACGCTTCACACAGCACCAAGCAGCAACAAGAACAGCAGAACGG  110067958
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lcl|Query_157133
None
nucleic acid
602
BLAST ® » blastn suite » RID-4J74W88T014
BLAST Results
Nucleotide Sequence (602 letters)
4J74W88T014 (Expires on 12-09 15:41 pm)
Genome (gorGor4 reference Annotation
Release 101)
Gorilla gorilla gorGor4
[GCF_000151905.2] chromosomes plus
unplaced and unlocalized scaffolds
(reference assembly in Annotation
Release 101)
BLASTN 2.6.0+
Distribution of 4 Blast Hits on the Query Sequence
<40 40-50 50-80 80-200 >=200
1 100 200 300 400 500 600
Color key for alignment scores
Query
Graphic Summary
Sequences producing significant alignments:
Gorilla gorilla gorilla chromosome 2B, gorGor4
Sequence ID: NC_018426.2 Length: 135448346 Number of Matches: 4
Range 1: 110068012 to 110068377
Score Expect Identities Gaps Strand Frame
632 bits(342) 6e-179() 358/366(98%) 0/366(0%) Plus/Minus
Features:
Query  1          GCCCCTCATTTTGGCAGAACTTACCATGTCGACCAGCCGCAAATTAAAGAGTCATGGCAT  60
                  |||||||||||||||||||||||||||||||||||||||||||||||| |||||||||||
Sbjct  110068377  GCCCCTCATTTTGGCAGAACTTACCATGTCGACCAGCCGCAAATTAAAAAGTCATGGCAT  110068318
Query  61         GAGGAGGAGCAAGAGCCGATCTCCTCACAAGGGAGTCAAGAGAGgtggcagcaaaagaaa  120
                  ||||||||||||||||||||||||||||||||| | ||||||||||||||||||||||||
Sbjct  110068317  GAGGAGGAGCAAGAGCCGATCTCCTCACAAGGGGGGCAAGAGAGGTGGCAGCAAAAGAAA  110068258
Query  121        ataccGTAAGGGCAACCTGAAAAGTAGGAAACGGGGCGATGACGGTGAGTGAGGGATGGG  180
                  ||||||||||||||||| ||||||||||||||||||||||||||||||||||||||||||
Sbjct  110068257  ATACCGTAAGGGCAACCCGAAAAGTAGGAAACGGGGCGATGACGGTGAGTGAGGGATGGG  110068198
Query  181        GAGGAGATTGCCAAACTTAGGCACACATTGCTGCCAGGCCCTCCCTCTTGGAGGCAGCTC  240
                  |||||||||||||||||||||||||||||||||||||||||||||||||||||||||| |
Sbjct  110068197  GAGGAGATTGCCAAACTTAGGCACACATTGCTGCCAGGCCCTCCCTCTTGGAGGCAGCCC  110068138
Query  241        TCACAGGACCCTGAAATCTTGGCCTGAGATTATTTCCAATAACTAAATGCAGATTTGAGC  300
                  ||||||||||||||||||| ||||||||||||||||||||||||||||||||||||||||
Sbjct  110068137  TCACAGGACCCTGAAATCTCGGCCTGAGATTATTTCCAATAACTAAATGCAGATTTGAGC  110068078
Query  301        AACAAGAGTCTTGATGGGAATGTTCTAATTCGTGTCTCTGTTGCAAACCTGTCCTTTCCC  360
                  || |||||||||||||||||||||||||||| ||||||||||||||||||||||||||||
Sbjct  110068077  AATAAGAGTCTTGATGGGAATGTTCTAATTCATGTCTCTGTTGCAAACCTGTCCTTTCCC  110068018
Query  361        ACAGCC  366
                  ||||||
Sbjct  110068017  ACAGCC  110068012
Range 2: 1189490 to 1189647
Score Expect Identities Gaps Strand Frame
281 bits(152) 3e-73() 156/158(99%) 0/158(0%) Plus/Minus
Features:
Query  445      AAGAACAGCAGAAGGGGAACTGCCAAGGAGACCTGATGTTAGATCAAAGCCAGAGAGGAG  504
                ||||||||||||||||||||||||||||||||||||||||||| ||||||||||||||||
Sbjct  1189647  AAGAACAGCAGAAGGGGAACTGCCAAGGAGACCTGATGTTAGAGCAAAGCCAGAGAGGAG  1189588
Query  505      CCTATGGAATGTGGATCAAATGCCAGTTGTGACGAAATGAGGAATGTATATGTTGGCTGT  564
                |||||||||||||||||||||||||||||||||||||||| |||||||||||||||||||
Sbjct  1189587  CCTATGGAATGTGGATCAAATGCCAGTTGTGACGAAATGAAGAATGTATATGTTGGCTGT  1189528
Query  565      TTTTCCCCAACATCTCAATAAAACTTTGAAAGCAGAAA  602
                ||||||||||||||||||||||||||||||||||||||
Sbjct  1189527  TTTTCCCCAACATCTCAATAAAACTTTGAAAGCAGAAA  1189490
Range 3: 110064699 to 110064856
Score Expect Identities Gaps Strand Frame
Descriptions
Description Max
score
Total
score
Query
cover
E
value
Ident Accession
Gorilla gorilla gorilla chromosome
2B, gorGor4
632 1287 93% 6e-179 98% NC_018426.2
Alignments
281 bits(152) 3e-73() 156/158(99%) 0/158(0%) Plus/Minus
Features:
Query  445        AAGAACAGCAGAAGGGGAACTGCCAAGGAGACCTGATGTTAGATCAAAGCCAGAGAGGAG  504
                  ||||||||||||||||||||||||||||||||||||||||||| ||||||||||||||||
Sbjct  110064856  AAGAACAGCAGAAGGGGAACTGCCAAGGAGACCTGATGTTAGAGCAAAGCCAGAGAGGAG  110064797
Query  505        CCTATGGAATGTGGATCAAATGCCAGTTGTGACGAAATGAGGAATGTATATGTTGGCTGT  564
                  |||||||||||||||||||||||||||||||||||||||| |||||||||||||||||||
Sbjct  110064796  CCTATGGAATGTGGATCAAATGCCAGTTGTGACGAAATGAAGAATGTATATGTTGGCTGT  110064737
Query  565        TTTTCCCCAACATCTCAATAAAACTTTGAAAGCAGAAA  602
                  ||||||||||||||||||||||||||||||||||||||
Sbjct  110064736  TTTTCCCCAACATCTCAATAAAACTTTGAAAGCAGAAA  110064699
Range 4: 110067958 to 110068012
Score Expect Identities Gaps Strand Frame
91.6 bits(49) 5e-16() 53/55(96%) 0/55(0%) Plus/Minus
Features:
Query  406        CTCTGCCCTGGTGCGCTTCACACAGCACCAAGCAGCAACAAGAACAGCAGAAGGG  460
                  |||||||||||| ||||||||||||||||||||||||||||||||||||||| ||
Sbjct  110068012  CTCTGCCCTGGTACGCTTCACACAGCACCAAGCAGCAACAAGAACAGCAGAACGG  110067958
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BLAST Results
Nucleotide Sequence (4470 letters)
4P61V4ZH01R (Expires on 12-11 03:46 am)
Genome (gorGor4 reference Annotation
Release 101)
Gorilla gorilla gorGor4
[GCF_000151905.2] chromosomes plus
unplaced and unlocalized scaffolds
(reference assembly in Annotation
Release 101)
BLASTN 2.5.1+
Distribution of the top 3 Blast Hits on 1 subject sequences
<40 40-50 50-80 80-200 >=200
1 850 1700 2550 3400 4250
Color key for alignment scores
Query
Graphic Summary
Sequences producing significant alignments:
Gorilla gorilla gorilla chromosome 2B, gorGor4
Sequence ID: NC_018426.2 Length: 135448346 Number of Matches: 3
Range 1: 110061010 to 110065396
Score Expect Identities Gaps Strand Frame
8102 bits(4387) 0.0() 4387/4387(100%) 0/4387(0%) Plus/Minus
Features:
Query  84         ccggcCGCCGCTAcggggaagtgaggagcccctctgcccggccagccgccccgtctggga  143
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110065396  CCGGCCGCCGCTACGGGGAAGTGAGGAGCCCCTCTGCCCGGCCAGCCGCCCCGTCTGGGA  110065337
Query  144        gggaggtgggggggtcagtcccccgcccggccagccgccccgtccgggagggaggtgggg  203
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110065336  GGGAGGTGGGGGGGTCAGTCCCCCGCCCGGCCAGCCGCCCCGTCCGGGAGGGAGGTGGGG  110065277
Query  204        ggttcagccccccgcccggccagccgccccgtccgggagggaggtgggggggtcagcccc  263
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110065276  GGTTCAGCCCCCCGCCCGGCCAGCCGCCCCGTCCGGGAGGGAGGTGGGGGGGTCAGCCCC  110065217
Query  264        ccgcccgaccagccaccccgtccgggagggaggtgggggggtcagccccccgcccgacca  323
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110065216  CCGCCCGACCAGCCACCCCGTCCGGGAGGGAGGTGGGGGGGTCAGCCCCCCGCCCGACCA  110065157
Query  324        gccgccccgtccgggagggaggtggggggttcagccccccgcccggccagccgccccgtc  383
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110065156  GCCGCCCCGTCCGGGAGGGAGGTGGGGGGTTCAGCCCCCCGCCCGGCCAGCCGCCCCGTC  110065097
Query  384        cgggagggaggtggggggtcagccccccgcccggccagccgccccgtccgggaggtgagg  443
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110065096  CGGGAGGGAGGTGGGGGGTCAGCCCCCCGCCCGGCCAGCCGCCCCGTCCGGGAGGTGAGG  110065037
Query  444        ggcgcctctgcccggccacccctactgggaagtgaggagcccctctgcccggccagccgc  503
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110065036  GGCGCCTCTGCCCGGCCACCCCTACTGGGAAGTGAGGAGCCCCTCTGCCCGGCCAGCCGC  110064977
Query  504        cccgtccgggagggaggtgggggggtcctatgtcctatgaccctgccaaatccccctttg  563
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110064976  CCCGTCCGGGAGGGAGGTGGGGGGGTCCTATGTCCTATGACCCTGCCAAATCCCCCTTTG  110064917
Query  564        cgagaaacacccaagaatgatcaataaataaataaataaataaataaaaagaataaaaaa  623
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110064916  CGAGAAACACCCAAGAATGATCAATAAATAAATAAATAAATAAATAAAAAGAATAAAAAA  110064857
Query  624        aagaacagcagaaGGGGAACTGCCAAGGAGACCTGATGTTAGAGCAAAGCCAGAGAGGAG  683
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110064856  AAGAACAGCAGAAGGGGAACTGCCAAGGAGACCTGATGTTAGAGCAAAGCCAGAGAGGAG  110064797
Query  684        CCTATGGAATGTGGATCAAATGCCAGTTGTGACGAAATGAAGAATGTATATGTTGGCTGT  743
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110064796  CCTATGGAATGTGGATCAAATGCCAGTTGTGACGAAATGAAGAATGTATATGTTGGCTGT  110064737
Query  744        TTTTCCCCAACATCTCAATAAAACTTTGAAAGCAGAAATGTTTACTTTGATCTTTTGGTT  803
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110064736  TTTTCCCCAACATCTCAATAAAACTTTGAAAGCAGAAATGTTTACTTTGATCTTTTGGTT  110064677
Query  804        GGAAGGACTTGAGTTCCTGAGCTAGGTGGGTTTGGGGAAGAATTGGCCAGTATGAAACCA  863
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110064676  GGAAGGACTTGAGTTCCTGAGCTAGGTGGGTTTGGGGAAGAATTGGCCAGTATGAAACCA  110064617
Query  864        TTAAATGTGACTTGGAAAATATCAAAAGTAATTTGTCCTCCAATTCCCTCCCACGGTGGT  923
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110064616  TTAAATGTGACTTGGAAAATATCAAAAGTAATTTGTCCTCCAATTCCCTCCCACGGTGGT  110064557
Query  924        CCTACTCTGGCCACACACTATTGCCGTATTTGTCTTCATCCCAGTGTGCTGTCTCTCTCC  983
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110064556  CCTACTCTGGCCACACACTATTGCCGTATTTGTCTTCATCCCAGTGTGCTGTCTCTCTCC  110064497
Descriptions
Description Max
score
Total
score
Query
cover
E
value
Ident Accession
Gorilla gorilla gorilla chromosome
2B, gorGor4
8102 8889 100% 0.0 100% NC_018426.2
Alignments
Query  984        TCAAcatggaaagggagaagagataAAAAAGGGAGAAATGCATTCATTAGCATTAACCAA  1043
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110064496  TCAACATGGAAAGGGAGAAGAGATAAAAAAGGGAGAAATGCATTCATTAGCATTAACCAA  110064437
Query  1044       AGGATTCAAGCTGTTTCTGTTAGAGCTTAAACCAAAGGATGCAAGCTGTTTTTGTCAGAG  1103
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110064436  AGGATTCAAGCTGTTTCTGTTAGAGCTTAAACCAAAGGATGCAAGCTGTTTTTGTCAGAG  110064377
Query  1104       CTTATAGCATAGAGGTGTTGAAAGCTAAACTAAAGACTTGGCCCGGAGATAGAGATCACC  1163
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110064376  CTTATAGCATAGAGGTGTTGAAAGCTAAACTAAAGACTTGGCCCGGAGATAGAGATCACC  110064317
Query  1164       TGAAGGAGCTCTTAGAAGCTCTTAATTCATTGATCATATGGGCAGGATTAGCAGGCTAAG  1223
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110064316  TGAAGGAGCTCTTAGAAGCTCTTAATTCATTGATCATATGGGCAGGATTAGCAGGCTAAG  110064257
Query  1224       AGATGGGAACACCTTCTGAACAGAGACCAACATGTTCTTTGTAAAGGATCCTATTAGTAA  1283
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110064256  AGATGGGAACACCTTCTGAACAGAGACCAACATGTTCTTTGTAAAGGATCCTATTAGTAA  110064197
Query  1284       CAGTGGAAGTGATGAGAGTTTAGATTTCTTTAGGTTATTTTGGTAGCTATGTTGGGCTTG  1343
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110064196  CAGTGGAAGTGATGAGAGTTTAGATTTCTTTAGGTTATTTTGGTAGCTATGTTGGGCTTG  110064137
Query  1344       AGGTGGGCAAGACTGAAGAATGGGATATTGCCTCGTAGCATGCCATAAGCCTTAGTCCAG  1403
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110064136  AGGTGGGCAAGACTGAAGAATGGGATATTGCCTCGTAGCATGCCATAAGCCTTAGTCCAG  110064077
Query  1404       TGTGCCTAGAAGTAGGAATTGTCTCAATCTGAGTATTGATCATTTGACAGAGAACTGACT  1463
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110064076  TGTGCCTAGAAGTAGGAATTGTCTCAATCTGAGTATTGATCATTTGACAGAGAACTGACT  110064017
Query  1464       TTAGGGATAGAGCTGGTTCTGCTCATTTAGGAAATTCCTAAGCCCTCACTTTACCTTGTC  1523
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110064016  TTAGGGATAGAGCTGGTTCTGCTCATTTAGGAAATTCCTAAGCCCTCACTTTACCTTGTC  110063957
Query  1524       CCTGAGTTGTAACACAATTTATGATGTCTCTGGTCAAGGATATGACATTCACCCACTCAG  1583
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110063956  CCTGAGTTGTAACACAATTTATGATGTCTCTGGTCAAGGATATGACATTCACCCACTCAG  110063897
Query  1584       AGGTGGATAGTATTTTTCTTGTGTTTCCTGTTGCCTCAGAGGTAGCTCCAGGGTAGAAAT  1643
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110063896  AGGTGGATAGTATTTTTCTTGTGTTTCCTGTTGCCTCAGAGGTAGCTCCAGGGTAGAAAT  110063837
Query  1644       GAGACTCATATTTAAACTCAAGAACCAACCACCCACGTGGTTTCTGGGGAAGTAACCAGG  1703
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110063836  GAGACTCATATTTAAACTCAAGAACCAACCACCCACGTGGTTTCTGGGGAAGTAACCAGG  110063777
Query  1704       AAAGGGTATAAGCAGGAAGGAATGAGGGGGCATGAGGTTAGACACGAAGTTTCCAGCAGT  1763
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110063776  AAAGGGTATAAGCAGGAAGGAATGAGGGGGCATGAGGTTAGACACGAAGTTTCCAGCAGT  110063717
Query  1764       CAGGGGTGTGAGACATGGGAAGAGGACACTATTAAGTCTGAGCGTCATGCAAATGTGTGG  1823
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110063716  CAGGGGTGTGAGACATGGGAAGAGGACACTATTAAGTCTGAGCGTCATGCAAATGTGTGG  110063657
Query  1824       GTACCAGGATGTTGGTCCTATTAAGGGGTGGCAAGGGGTGTTCCTGTGGGTCAGAATcta  1883
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110063656  GTACCAGGATGTTGGTCCTATTAAGGGGTGGCAAGGGGTGTTCCTGTGGGTCAGAATCTA  110063597
Query  1884       gaaatgcaataaaaaagcatgttcatttttcagataagtTATTTCACTTGttggggtaaa  1943
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110063596  GAAATGCAATAAAAAAGCATGTTCATTTTTCAGATAAGTTATTTCACTTGTTGGGGTAAA  110063537
Query  1944       atatttcaaGTCCTCACTCTTCCATAACCCTAAGAATGAGCATGCTGATTCAGAGCTGTT  2003
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110063536  ATATTTCAAGTCCTCACTCTTCCATAACCCTAAGAATGAGCATGCTGATTCAGAGCTGTT  110063477
Query  2004       TTCAAGTTCATGTGAAAAACATCTCTCCTTACCATCAGGCACACAGATACTTCAAAGTTT  2063
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110063476  TTCAAGTTCATGTGAAAAACATCTCTCCTTACCATCAGGCACACAGATACTTCAAAGTTT  110063417
Query  2064       TCCATTGTCAGTTTCCCTTTTTGTCAAATGGAGGATAGGGATAGGGAAAATGCTTCATAA  2123
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110063416  TCCATTGTCAGTTTCCCTTTTTGTCAAATGGAGGATAGGGATAGGGAAAATGCTTCATAA  110063357
Query  2124       CCCTCATCCTCCATGGTTGTGTCTATTTTACCTCCTAAATGTGACTTTTGTTTGTCTTTG  2183
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110063356  CCCTCATCCTCCATGGTTGTGTCTATTTTACCTCCTAAATGTGACTTTTGTTTGTCTTTG  110063297
Query  2184       CCTCTCTAACCAAACTCAAGTTAGTCTCAAATAATCCTATATGTGTCCGTAGTGTCACTG  2243
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110063296  CCTCTCTAACCAAACTCAAGTTAGTCTCAAATAATCCTATATGTGTCCGTAGTGTCACTG  110063237
Query  2244       AACGAAGCTCTAACTTCTTAGAAGTTTGCACACATATCTGATCTGGATTCCCTCCTTCAA  2303
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110063236  AACGAAGCTCTAACTTCTTAGAAGTTTGCACACATATCTGATCTGGATTCCCTCCTTCAA  110063177
Query  2304       ATCTCTGAAAGAACTCATCAGCCATGGCTCTCACCCTGCTCTCATGCCTCCTGGGACTTC  2363
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110063176  ATCTCTGAAAGAACTCATCAGCCATGGCTCTCACCCTGCTCTCATGCCTCCTGGGACTTC  110063117
Query  2364       CTCTGCCtctgtataaaatataaacacactttgcaacacatgaaatctataaaataaatc  2423
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110063116  CTCTGCCTCTGTATAAAATATAAACACACTTTGCAACACATGAAATCTATAAAATAAATC  110063057
Query  2424       caaaaagtaaaaattgtttaattattttaatgtgcttttgCTGCTCTTGCTGTAAATTCT  2483
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110063056  CAAAAAGTAAAAATTGTTTAATTATTTTAATGTGCTTTTGCTGCTCTTGCTGTAAATTCT  110062997
Query  2484       TTTAAACTTAGCCTCATAGGTTGGGTTCTCAGGGAGTGGAGATGGAGTTTGAATGCAAGA  2543
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110062996  TTTAAACTTAGCCTCATAGGTTGGGTTCTCAGGGAGTGGAGATGGAGTTTGAATGCAAGA  110062937
Query  2544       TGTTTATTAGAGGTCAGTACTTGAAGAGGGAGCTGAACAAACCATCAGGCAGTATAGCCA  2603
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110062936  TGTTTATTAGAGGTCAGTACTTGAAGAGGGAGCTGAACAAACCATCAGGCAGTATAGCCA  110062877
Query  2604       GGCCTTTATACCATTTATACCCCACCTGGCTGGGCTGCGCCAGTAAGACATGGCATTTCC  2663
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110062876  GGCCTTTATACCATTTATACCCCACCTGGCTGGGCTGCGCCAGTAAGACATGGCATTTCC  110062817
Query  2664       CTGCTGAGGCAGACTCAGAAGGGAGCATCAGCTGGAGGTTCCTTGGTGGACCACACACCC  2723
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110062816  CTGCTGAGGCAGACTCAGAAGGGAGCATCAGCTGGAGGTTCCTTGGTGGACCACACACCC  110062757
Query  2724       ACAATCTGAGCAGCTCACCTCGGTGTCTATTACAATTGCTCTCTGGATGATCTGTATCTT  2783
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110062756  ACAATCTGAGCAGCTCACCTCGGTGTCTATTACAATTGCTCTCTGGATGATCTGTATCTT  110062697
Query  2784       TTCTCAGCCTCTGGTCCCCATCTTCCCCTTAAGCCTCTTCACAGCTTGCTGCCTTGCCAC  2843
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110062696  TTCTCAGCCTCTGGTCCCCATCTTCCCCTTAAGCCTCTTCACAGCTTGCTGCCTTGCCAC  110062637
Query  2844       TTCCTGCTGTGACTGTGTGTCATGAGTCTTCAAATGCTCTTGTGCACAGCTCACTTCTTG  2903
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110062636  TTCCTGCTGTGACTGTGTGTCATGAGTCTTCAAATGCTCTTGTGCACAGCTCACTTCTTG  110062577
Query  2904       TGGATTGCCAATTTGCACAAAGATGACCTCTCCCATAGGACAAAGTCAACAGTCAGGAAC  2963
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110062576  TGGATTGCCAATTTGCACAAAGATGACCTCTCCCATAGGACAAAGTCAACAGTCAGGAAC  110062517
Query  2964       AAACTAGAATACCGTGATGCTGAGTGTGCAACATTTACTTCCCTCAGGAAACTTGTTATG  3023
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110062516  AAACTAGAATACCGTGATGCTGAGTGTGCAACATTTACTTCCCTCAGGAAACTTGTTATG  110062457
Query  3024       ATTAGGGAGCCACAGATCCCTGCAGATGGTCCAAATGAAGACTTTGTCAAAGGGATTATT  3083
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110062456  ATTAGGGAGCCACAGATCCCTGCAGATGGTCCAAATGAAGACTTTGTCAAAGGGATTATT  110062397
Query  3084       TACAGAGGACAGACACCTAGAGCCTACCAATGAGGTCTTCAGACCCTTAGGACTGAGAAG  3143
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110062396  TACAGAGGACAGACACCTAGAGCCTACCAATGAGGTCTTCAGACCCTTAGGACTGAGAAG  110062337
Query  3144       GCAAAAGGGCAAAATAGCACAACAGGAGCCCATTGACAGCCAAAACTGTGTGTGGGAAGG  3203
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110062336  GCAAAAGGGCAAAATAGCACAACAGGAGCCCATTGACAGCCAAAACTGTGTGTGGGAAGG  110062277
Query  3204       AATGGTTGTGAATGGACCTCCTGGTAAAATCTGTACTAGGAGGATCGCAGCTGTTGTCAG  3263
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110062276  AATGGTTGTGAATGGACCTCCTGGTAAAATCTGTACTAGGAGGATCGCAGCTGTTGTCAG  110062217
Query  3264       GCTCAGACACAGGGAGGAAACGTTCCATCATTTATCTAATCTCCTGCTGCTGCTCTCATT  3323
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110062216  GCTCAGACACAGGGAGGAAACGTTCCATCATTTATCTAATCTCCTGCTGCTGCTCTCATT  110062157
Query  3324       GGCGAAATTCAGAAGTCAACAGACAAGAGACCCCAGGTGACACAGAGCATAAGGGCCAGC  3383
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110062156  GGCGAAATTCAGAAGTCAACAGACAAGAGACCCCAGGTGACACAGAGCATAAGGGCCAGC  110062097
Query  3384       CCCCTGGGGCATCAAAGAGCAGAGAATGTTGGATAAAATCTCCAAAATCCAACAGTGATA  3443
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110062096  CCCCTGGGGCATCAAAGAGCAGAGAATGTTGGATAAAATCTCCAAAATCCAACAGTGATA  110062037
Query  3444       TCTGACACAACTTTGCAGACAAAATTCTTCTTTCCTGGACTCCTTAGAAGTTTGTCACTT  3503
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110062036  TCTGACACAACTTTGCAGACAAAATTCTTCTTTCCTGGACTCCTTAGAAGTTTGTCACTT  110061977
Query  3504       TATCAACCTGCTTATCTCCTCCCTTATGCTGTCATGGACCAAAGTCCCTTCAGAAGCAAA  3563
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110061976  TATCAACCTGCTTATCTCCTCCCTTATGCTGTCATGGACCAAAGTCCCTTCAGAAGCAAA  110061917
Query  3564       TTGTAGAGAGATAGAGTGAGGAGAGAGTTACACAGGGCTCCTGAACCCTCACCTTAAAAA  3623
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110061916  TTGTAGAGAGATAGAGTGAGGAGAGAGTTACACAGGGCTCCTGAACCCTCACCTTAAAAA  110061857
Query  3624       GCTTGTTTTCATGTTATTTGCTTGACAGTATTATCCCCAAACCAATACAACGCAATGTTC  3683
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110061856  GCTTGTTTTCATGTTATTTGCTTGACAGTATTATCCCCAAACCAATACAACGCAATGTTC  110061797
Query  3684       TAATGCAGTGCTATATCTTCACAATACTCTAAACACTGAAACAATCTAATTAATCATCAG  3743
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110061796  TAATGCAGTGCTATATCTTCACAATACTCTAAACACTGAAACAATCTAATTAATCATCAG  110061737
Query  3744       GACAGGCATGTGGTGAACAGCCCAAGACTAGCCACGGCAGACAGATCCTCGCCTGGTGac  3803
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110061736  GACAGGCATGTGGTGAACAGCCCAAGACTAGCCACGGCAGACAGATCCTCGCCTGGTGAC  110061677
Query  3804       ttcagcctctgccttcttAGACAGGTTGTGAAGGAATGGTAGCCGCCCGGAAAACTCTAC  3863
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110061676  TTCAGCCTCTGCCTTCTTAGACAGGTTGTGAAGGAATGGTAGCCGCCCGGAAAACTCTAC  110061617
Query  3864       TTTGCACTGGGAACATTTTCCAGACCCACATATTGGAAGTTTTTCAACACTGGCATTGAT  3923
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110061616  TTTGCACTGGGAACATTTTCCAGACCCACATATTGGAAGTTTTTCAACACTGGCATTGAT  110061557
Query  3924       GTAGTCTCTGTACCCCAGGAATATTCATTCTGTCCCTCTGTTTACAGTTCCTATAGGCCC  3983
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110061556  GTAGTCTCTGTACCCCAGGAATATTCATTCTGTCCCTCTGTTTACAGTTCCTATAGGCCC  110061497
Query  3984       AGCACCTACAAGGCACGCGTAGGGGTCTTTGACCATGGGGACTCTCTTTCAGAAAACCCA  4043
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110061496  AGCACCTACAAGGCACGCGTAGGGGTCTTTGACCATGGGGACTCTCTTTCAGAAAACCCA  110061437
Query  4044       AAGGCCTCACCCCCTGTGtgctttttctccatctcccTAACCAAGGAGGACTTTGTTTCC  4103
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110061436  AAGGCCTCACCCCCTGTGTGCTTTTTCTCCATCTCCCTAACCAAGGAGGACTTTGTTTCC  110061377
Query  4104       CTCCCCAGTTTTCTCCAGAACGCTATGTCCTAAAGTCATCACTTGTTTAGACTtttggaa  4163
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110061376  CTCCCCAGTTTTCTCCAGAACGCTATGTCCTAAAGTCATCACTTGTTTAGACTTTTGGAA  110061317
Query  4164       aagtgaaaaaaaaaaaaaaaaaaaaaaaaatgaaggatctTGGCCACAAGCCCTTTTGGG  4223
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110061316  AAGTGAAAAAAAAAAAAAAAAAAAAAAAAATGAAGGATCTTGGCCACAAGCCCTTTTGGG  110061257
Query  4224       TCACCTTGACCTTCATGTGAGCTGACTTGGATATGGGGCCTCTGCTCCACTGGCATCAGA  4283
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110061256  TCACCTTGACCTTCATGTGAGCTGACTTGGATATGGGGCCTCTGCTCCACTGGCATCAGA  110061197
Query  4284       GCCCGATGGGAGTGGCGAAGCCCAGGGGACCCACGTGTGGGTGGAGAAAACCCCAAGGAG  4343
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110061196  GCCCGATGGGAGTGGCGAAGCCCAGGGGACCCACGTGTGGGTGGAGAAAACCCCAAGGAG  110061137
Query  4344       CTATGGAGAACACAGCCAACTCCCACCTTTCACCCAGCCTCCTCCAGATGACCCTTGGGT  4403
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110061136  CTATGGAGAACACAGCCAACTCCCACCTTTCACCCAGCCTCCTCCAGATGACCCTTGGGT  110061077
Query  4404       GGGACCTGCATCTGTGCAGCTGCAGGCAAACAGGAAGTTCTGGAGAAACGCTCAGGGCTA  4463
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110061076  GGGACCTGCATCTGTGCAGCTGCAGGCAAACAGGAAGTTCTGGAGAAACGCTCAGGGCTA  110061017
Query  4464       TGTTTAG  4470
                  |||||||
Sbjct  110061016  TGTTTAG  110061010
Range 2: 1189490 to 1189970
Score Expect Identities Gaps Strand Frame
632 bits(342) 5e-178() 448/496(90%) 20/496(4%) Plus/Minus
Features:
Query  291      gggaggtgggggggtcagccccccgcccgaccagccgccccgtccgggagggaggtgggg  350
                ||||||||||||||| ||||||||||||| ||||||||||| ||||||||||||||||||
Sbjct  1189970  GGGAGGTGGGGGGGTTAGCCCCCCGCCCGGCCAGCCGCCCCTTCCGGGAGGGAGGTGGGG  1189911
Query  351      ggttcagccccccgcccggccagccgccccgtccgggagggaggtggggggtcagccccc  410
                ||||||||||||||||||||||||||||||||||||||||    || |||| | | |   
Sbjct  1189910  GGTTCAGCCCCCCGCCCGGCCAGCCGCCCCGTCCGGGAGG----TGAGGGG-C-G-CTTT  1189858
Query  411      cgcccggccagccgccccgtccgggaggtgaggggcgcctctgcccggcca--c-cccta  467
                 |||||||||    ||||  | |||| |||||| || | | ||||||||||  | ||| |
Sbjct  1189857  TGCCCGGCCA----CCCCTACTGGGAAGTGAGGAGCCCTTTTGCCCGGCCAGCCGCCCCA  1189802
Query  468      -ctgggaagtgaggagcccctctgcccggccagccgccccgtccgggagggaggtggggg  526
                 | ||| |  | |||| |     |  |||||||||||||||||||||||||| |||||||
Sbjct  1189801  GCCGGG-A--G-GGAGGCGGGGGGGTCGGCCAGCCGCCCCGTCCGGGAGGGAAGTGGGGG  1189746
Query  527      ggtcctatgtcctatgaccctgccaaatccccctttgcgagaaacacccaagaatgatca  586
                |||||||||||||||||||||||||||||||||| |||||||||||||||||||||||||
Sbjct  1189745  GGTCCTATGTCCTATGACCCTGCCAAATCCCCCTCTGCGAGAAACACCCAAGAATGATCA  1189686
Query  587      ataaataaataaataaataaataaaaagaataaaaaaaa-gaacagcagaaGGGGAACTG  645
                ||||||||||||||||||||||||||||||||||||||| ||||||||||||||||||||
Sbjct  1189685  ATAAATAAATAAATAAATAAATAAAAAGAATAAAAAAAAAGAACAGCAGAAGGGGAACTG  1189626
Query  646      CCAAGGAGACCTGATGTTAGAGCAAAGCCAGAGAGGAGCCTATGGAATGTGGATCAAATG  705
                ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  1189625  CCAAGGAGACCTGATGTTAGAGCAAAGCCAGAGAGGAGCCTATGGAATGTGGATCAAATG  1189566
Query  706      CCAGTTGTGACGAAATGAAGAATGTATATGTTGGCTGTTTTTCCCCAACATCTCAATAAA  765
                ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  1189565  CCAGTTGTGACGAAATGAAGAATGTATATGTTGGCTGTTTTTCCCCAACATCTCAATAAA  1189506
Query  766      ACTTTGAAAGCAGAAA  781
                ||||||||||||||||
Sbjct  1189505  ACTTTGAAAGCAGAAA  1189490
Range 3: 110067929 to 110068011
Score Expect Identities Gaps Strand Frame
154 bits(83) 5e-34() 83/83(100%) 0/83(0%) Plus/Minus
Features:
Query  1          TCTGCCCTGGTACGCTTCACACAGCACCAAGCAGCAACAAGAACAGCAGAACGgtggctc  60
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  110068011  TCTGCCCTGGTACGCTTCACACAGCACCAAGCAGCAACAAGAACAGCAGAACGGTGGCTC  110067952
Query  61         cctctccctctccctctccctct  83
                  |||||||||||||||||||||||
Sbjct  110067951  CCTCTCCCTCTCCCTCTCCCTCT  110067929
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Sequences producing significant alignments:
Homo sapiens chromosome 2, alternate assembly CHM1_1.1
Sequence ID: NC_018913.2 Length: 243205335 Number of Matches: 2
Range 1: 217726504 to 217730392
Score Expect Identities Gaps Strand Frame
6495 bits(3517) 0.0() 3787/3904(97%) 72/3904(1%) Plus/Minus
Features:
160853 bp at 5' side: insulin-like growth factor-binding protein 5 precursor52 bp at 3' side: spermatid nuclear transition protein 1
Query  624        aaGAACAGCAGAAGGGGAACTGCCAAGGAGACCTGATGTTAGAGCAAAGCCAGAGAGGAG  683
                  ||||||||||||||||||||||||||||||||||||||||||| ||||||||||||||||
Sbjct  217730392  AAGAACAGCAGAAGGGGAACTGCCAAGGAGACCTGATGTTAGATCAAAGCCAGAGAGGAG  217730333
Query  684        CCTATGGAATGTGGATCAAATGCCAGTTGTGACGAAATGAAGAATGTATATGTTGGCTGT  743
                  |||||||||||||||||||||||||||||||||||||||| |||||||||||||||||||
Sbjct  217730332  CCTATGGAATGTGGATCAAATGCCAGTTGTGACGAAATGAGGAATGTATATGTTGGCTGT  217730273
Query  744        TTTTCCCCAACATCTCAATAAAACTTTGAAAGCAGAAATGTTTACTTTGATCTTTTGGTT  803
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217730272  TTTTCCCCAACATCTCAATAAAACTTTGAAAGCAGAAATGTTTACTTTGATCTTTTGGTT  217730213
Query  804        GGAAGGACTTGAGTTCCTGAGCTAGGTGGGTTTGGGGAAGAATTGGCCAGTATGAAACCA  863
                  |||| |||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217730212  GGAAAGACTTGAGTTCCTGAGCTAGGTGGGTTTGGGGAAGAATTGGCCAGTATGAAACCA  217730153
Query  864        TTAAATGTGACTTGGAAAATATCAAAAGTAATTTGTCCTCCAATTCCCTCCCAC------  917
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||      
Sbjct  217730152  TTAAATGTGACTTGGAAAATATCAAAAGTAATTTGTCCTCCAATTCCCTCCCACCACCGT  217730093
Query  918        ----GGTGGTCCTACTCTGGCCACACACTATTGCCGTATTTGTCTTCATCCCAGTGTGCT  973
                      ||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217730092  GGGAGGTGGTCCTACTCTGGCCACACACTATTGCCGTATTTGTCTTCATCCCAGTGTGCT  217730033
Query  974        GTCTCTCTCCTCAACATGGAAAGGGAGAAGAGATAAAAAAGGGAGAAATGCATTCATTAG  1033
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217730032  GTCTCTCTCCTCAACATGGAAAGGGAGAAGAGATAAAAAAGGGAGAAATGCATTCATTAG  217729973
Query  1034       CATTAACCAAAGGATTCAAGCTGTTTCTGTTAGAGCTTAAACCAAAGGATGCAAGCTGTT  1093
                  |||||||||||||||||||||||||| |||||||||||||||||||||||||||||||||
Sbjct  217729972  CATTAACCAAAGGATTCAAGCTGTTTTTGTTAGAGCTTAAACCAAAGGATGCAAGCTGTT  217729913
Query  1094       TTTGTCAGAGCTTATAGCATAGAGGTGTTGAAAGCTAAACTAAA------GACTTGGCCC  1147
                  || |||||||||||||||||||||||||||||||||||||||||      ||||||||||
Sbjct  217729912  TTCGTCAGAGCTTATAGCATAGAGGTGTTGAAAGCTAAACTAAATCTAAAGACTTGGCCC  217729853
Query  1148       GGAGATAGAGATCACCTGAAGGAGCTCTTAGAAGCTCTTAATTCATTGATCATATGGGCA  1207
                  |||||||||||||||||| |||||||||||||||||||||||||||||||||||||||||
Sbjct  217729852  GGAGATAGAGATCACCTGGAGGAGCTCTTAGAAGCTCTTAATTCATTGATCATATGGGCA  217729793
Query  1208       GGATTAGCAGGCTAAGAGATGGGAACACCTTCTGAACAGAGACCAACATGTTCTTTGTAA  1267
                  | ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217729792  GTATTAGCAGGCTAAGAGATGGGAACACCTTCTGAACAGAGACCAACATGTTCTTTGTAA  217729733
Query  1268       AGGATCCTATTAGTAACAGTGGAAGTGATGAGAGTTTAGATTTCTTTAGGTTATTTTGGT  1327
                  ||||||||||| ||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217729732  AGGATCCTATTGGTAACAGTGGAAGTGATGAGAGTTTAGATTTCTTTAGGTTATTTTGGT  217729673
Query  1328       AGCTATGTTGGGCTTGAGGTGGGCAAGACTGAAGAATGGGATATTGCCTCGTAGCATGCC  1387
                  ||||||||||||||||||||||||||||||||||| ||||||||||||||||||||||||
Sbjct  217729672  AGCTATGTTGGGCTTGAGGTGGGCAAGACTGAAGAGTGGGATATTGCCTCGTAGCATGCC  217729613
Query  1388       ATAAGCCTTAGTCCAGTGTGCCTAGAAGTAGGAATTGTCTCAATCTGAGTATTGATCATT  1447
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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Homo sapiens chromosome 2,
alternate assembly CHM1_1.1
6495 6585 87% 0.0 97% NC_018913.2
Homo sapiens chromosome 2,
GRCh38.p7 Primary Assembly
6495 6585 87% 0.0 97% NC_000002.12
Alignments
Sbjct  217729612  ATAAGCCTTAGTCCAGTGTGCCTAGAAGTAGGAATTGTCTCAATCTGAGTATTGATCATT  217729553
Query  1448       TGACAGAGA------------ACTGACTTTAGGGATAGAGCTGGTTCTGCTCATTTAGGA  1495
                  |||||||||            |||||||||||||||||||||||||||||||||||||||
Sbjct  217729552  TGACAGAGAGAGAGAGAGAGAACTGACTTTAGGGATAGAGCTGGTTCTGCTCATTTAGGA  217729493
Query  1496       AATTCCTAAGCCCTCACTTTACCTTGTCCCTGAGTTGTAACACAATTTATGATGTCTCTG  1555
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217729492  AATTCCTAAGCCCTCACTTTACCTTGTCCCTGAGTTGTAACACAATTTATGATGTCTCTG  217729433
Query  1556       GTCAAGGATATGACATTCACCCACTCAGAGGTGGATAGTATTTTTCTTGTGTTTCCTGTT  1615
                  |||||||||||||||||||||||||||||||||||| |||||||||||||  ||||||||
Sbjct  217729432  GTCAAGGATATGACATTCACCCACTCAGAGGTGGATCGTATTTTTCTTGT--TTCCTGTT  217729375
Query  1616       GCCTCAGAGGTAGCTCCAGGGTAGAAATGAGACTCATATTTAAACTCAAGAACCAACCAC  1675
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217729374  GCCTCAGAGGTAGCTCCAGGGTAGAAATGAGACTCATATTTAAACTCAAGAACCAACCAC  217729315
Query  1676       CCACGTGGTTTCTGGGGAAGTAACCAGGAAAGGGTATAAGCAGGAAGGAATGAGGGGGCA  1735
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217729314  CCACGTGGTTTCTGGGGAAGTAACCAGGAAAGGGTATAAGCAGGAAGGAATGAGGGGGCA  217729255
Query  1736       TGAGGTTAGACACGAAGTTTCCAGCAGTCAGGGGTGTGAGACATGGGAAGAGGACACTAT  1795
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217729254  TGAGGTTAGACACGAAGTTTCCAGCAGTCAGGGGTGTGAGACATGGGAAGAGGACACTAT  217729195
Query  1796       TAAGTCTGAGCGTCATGCAAATGTGTGGGTACCAGGATGTTGGTCCTATTAAGGGGTGGC  1855
                  ||||||||||| ||||||||||||||||||||||||||||||||||||| ||||||||||
Sbjct  217729194  TAAGTCTGAGCCTCATGCAAATGTGTGGGTACCAGGATGTTGGTCCTAT-AAGGGGTGGC  217729136
Query  1856       AAGGGGTGTTCCTGTGGGTCAGAATCTAGAAATGCAATAAAAAA--GCATGTTCATTTTT  1913
                  ||||||||||||||||||||||||||||||||||||||||||||  ||||||||||||||
Sbjct  217729135  AAGGGGTGTTCCTGTGGGTCAGAATCTAGAAATGCAATAAAAAAAAGCATGTTCATTTTT  217729076
Query  1914       CAGATAAGTTATTTCACTTGTTGGGGTAAAATATTTCAAGTCCTCACTCTTCCATAACCC  1973
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217729075  CAGATAAGTTATTTCACTTGTTGGGGTAAAATATTTCAAGTCCTCACTCTTCCATAACCC  217729016
Query  1974       TAAGAATGAGCATGCTGATTCAGAGCTGTTTTCAAGTTCATGTGAAAAACATCTCTCCTT  2033
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217729015  TAAGAATGAGCATGCTGATTCAGAGCTGTTTTCAAGTTCATGTGAAAAACATCTCTCCTT  217728956
Query  2034       ACCATCAGGCACACAGATACTTCAAAGTTTTCCATTGTCAGTTTCCCTTTTTGTCAAATG  2093
                  |||||||||||||||||||||||||||||||||||||||||||||||||||||| |||||
Sbjct  217728955  ACCATCAGGCACACAGATACTTCAAAGTTTTCCATTGTCAGTTTCCCTTTTTGTTAAATG  217728896
Query  2094       GAGGATAGGGATAGGGAAAATGCTTCATAACCCTCATCCTCCATGGTTGTGTCTATTTTA  2153
                  |||||||||||||||||||||||||||||||||||||||||||||||||||| |||||||
Sbjct  217728895  GAGGATAGGGATAGGGAAAATGCTTCATAACCCTCATCCTCCATGGTTGTGTATATTTTA  217728836
Query  2154       CCTCCTAAATGTGACTTTTGTTTGTCTTTGCCTCTCTAACCAAACTCAAGTTAGTCTCAA  2213
                  ||||||||||||||||||||||||||||||| ||||||||||||||||  ||||||||||
Sbjct  217728835  CCTCCTAAATGTGACTTTTGTTTGTCTTTGCTTCTCTAACCAAACTCAGATTAGTCTCAA  217728776
Query  2214       ATAATCCTATATGTGTCCGTAGTGTCACTGAACGAAGCTCTAACTTCTTAGAAGTTTGCA  2273
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217728775  ATAATCCTATATGTGTCCGTAGTGTCACTGAACGAAGCTCTAACTTCTTAGAAGTTTGCA  217728716
Query  2274       CACATATCTGATCTGGATTCCCTCCTTCAAATCTCTGAAAGAACTCATCAGCCATGGCTC  2333
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217728715  CACATATCTGATCTGGATTCCCTCCTTCAAATCTCTGAAAGAACTCATCAGCCATGGCTC  217728656
Query  2334       TCACCCTGCTCTCATGCCTCCTGGGACTTCCTCTGCCTCTGTataaaatataaacacact  2393
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217728655  TCACCCTGCTCTCATGCCTCCTGGGACTTCCTCTGCCTCTGTATAAAATATAAACACACT  217728596
Query  2394       ttgcaacacatgaaatctataaaataaatccaaaaagtaaaaatTGTTTAATTATTTTAA  2453
                  ||||||||||||||||||| ||||||||||||||||||||||||||||||||||||||||
Sbjct  217728595  TTGCAACACATGAAATCTAGAAAATAAATCCAAAAAGTAAAAATTGTTTAATTATTTTAA  217728536
Query  2454       TGTGCTTTTGCTGCTCTTGCTGTAAATTCTTTTAAACTTAGCCTCATAGGTTGGGTTCTC  2513
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217728535  TGTGCTTTTGCTGCTCTTGCTGTAAATTCTTTTAAACTTAGCCTCATAGGTTGGGTTCTC  217728476
Query  2514       AGGGAGTGGAGATGGAGTTTGAATGCAAGATGTTTATTAGAGGTCAGTACTTGAAGAGGG  2573
                  ||||||||||||||||| ||||||||||||||||||||||||||||||||||||||||||
Sbjct  217728475  AGGGAGTGGAGATGGAGCTTGAATGCAAGATGTTTATTAGAGGTCAGTACTTGAAGAGGG  217728416
Query  2574       AG-CTG-A------------------------ACAAACCATCAGGCAGTATAGCCAGGCC  2607
                  || ||| |                        ||||||||||||||||||||||||||||
Sbjct  217728415  AGGCTGCAGGGTCGTACAGAAGAAGGAGCTGCACAAACCATCAGGCAGTATAGCCAGGCC  217728356
Query  2608       TTTATACCATTTATACCCCACCTGGCTGGGCTGCGCCAGTAAGACATGGCATTTCCCTGC  2667
                  ||||||||||||||||||| ||||||||||||||||||||||||||||||||||||||||
Sbjct  217728355  TTTATACCATTTATACCCCCCCTGGCTGGGCTGCGCCAGTAAGACATGGCATTTCCCTGC  217728296
Query  2668       TGAGGCAGACTCAGAAGGGAGCATCAGCTGGAGGTTCCTTGGTGGACCACACACCCACAA  2727
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217728295  TGAGGCAGACTCAGAAGGGAGCATCAGCTGGAGGTTCCTTGGTGGACCACACACCCACAA  217728236
Query  2728       TCTGAGCAGCTCACCTCGGTGTCTATTACAATTGCTCTCTGGATGATCTGTATCTTTTCT  2787
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217728235  TCTGAGCAGCTCACCTCGGTGTCTATTACAATTGCTCTCTGGATGATCTGTATCTTTTCT  217728176
Query  2788       CAGCCTCTGGTCCCCATCTTCCCCTTAAGCCTCTTCACAGCTTGCTGCCTTGCCACTTCC  2847
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217728175  CAGCCTCTGGTCCCCATCTTCCCCTTAAGCCTCTTCACAGCTTGCTGCCTTGCCACTTCC  217728116
Query  2848       TGCTGTGACTGTGTGTCATGAGTCTTCAAATGCTCTTGTGCACAGCTCACTTCTTGTGGA  2907
                  |||| |||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217728115  TGCTATGACTGTGTGTCATGAGTCTTCAAATGCTCTTGTGCACAGCTCACTTCTTGTGGA  217728056
Query  2908       TTGCCAATTTGCACAAAGATGACCTCTCCCATAGGACAAAGTCAACAGTCAGGAACAAAC  2967
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217728055  TTGCCAATTTGCACAAAGATGACCTCTCCCATAGGACAAAGTCAACAGTCAGGAACAAAC  217727996
Query  2968       TAGAATACCGTGATGCTGAGTGTGCAACATTTACTTCCCTCAGGAAACTTGTTATGATTA  3027
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217727995  TAGAATACCGTGATGCTGAGTGTGCAACATTTACTTCCCTCAGGAAACTTGTTATGATTA  217727936
Query  3028       GGGAGCCACAGATCCCTGCAGATGGTCCAAATGAAGACTTTGTCAAAGGGATTATTTACA  3087
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217727935  GGGAGCCACAGATCCCTGCAGATGGTCCAAATGAAGACTTTGTCAAAGGGATTATTTACA  217727876
Query  3088       GAGGACAGACACCTAGAGCCTACCAATGAGGTCTTCAGACCCTTAGGACTGAGAAGGCAA  3147
                  ||||| ||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217727875  GAGGAGAGACACCTAGAGCCTACCAATGAGGTCTTCAGACCCTTAGGACTGAGAAGGCAA  217727816
Query  3148       AAGGGCAAAATAGCACAACAGGAGCCCATTGACAGCCAAAACTGTGTGTGGGAAGGAATG  3207
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217727815  AAGGGCAAAATAGCACAACAGGAGCCCATTGACAGCCAAAACTGTGTGTGGGAAGGAATG  217727756
Query  3208       GTTGTGAATGGACCTCCTGGTAAAATCTGTACTAGGAGGATCGCAGCTGTTGTCAGGCTC  3267
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217727755  GTTGTGAATGGACCTCCTGGTAAAATCTGTACTAGGAGGATCGCAGCTGTTGTCAGGCTC  217727696
Query  3268       AGACACAGGGAGGAAACGTTCCATCATTTATCTAATCTCCTGCTGCTGCTCTCATTGGCG  3327
                  ||||||||||| ||||| ||||||||||||||||||||||||||||||||||||||||||
Sbjct  217727695  AGACACAGGGAAGAAACATTCCATCATTTATCTAATCTCCTGCTGCTGCTCTCATTGGCG  217727636
Query  3328       AAATTCAGAAGTCAACAGACAAGAGACCCCAGGTGACACAGAGCATAAGGGCCAGCCCCC  3387
                  |||||||||||||| |||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217727635  AAATTCAGAAGTCAGCAGACAAGAGACCCCAGGTGACACAGAGCATAAGGGCCAGCCCCC  217727576
Query  3388       TGGGGCATCAAAGAGCAGAGAATGTTGGATAAAATCTCCAAAATCCAACAGTGATATCTG  3447
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217727575  TGGGGCATCAAAGAGCAGAGAATGTTGGATAAAATCTCCAAAATCCAACAGTGATATCTG  217727516
Query  3448       ACACAACTTTGCAGACAAAATTCTTCTTTCC-TGGACTCCTTAGAAGTTTGTCACTTTAT  3506
                  ||||||||||| ||||||||||||||||||| ||||||||||||||||||| ||||||||
Sbjct  217727515  ACACAACTTTGTAGACAAAATTCTTCTTTCCCTGGACTCCTTAGAAGTTTGCCACTTTAT  217727456
Query  3507       CAACCTGCTTATCTCCTCCCTTATGCTGTCATGGACCAAAGTCCCTTCAGAAGCAAATTG  3566
                  ||||||||||||||||||||||||| ||||||||||| ||||||||||||||||||||||
Sbjct  217727455  CAACCTGCTTATCTCCTCCCTTATGTTGTCATGGACCGAAGTCCCTTCAGAAGCAAATTG  217727396
Query  3567       TAGAGAGATAGAGTGAGGAGAGAGTTACACAGGGCTCCTGAACCCTCACCTTAAAAAGCT  3626
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217727395  TAGAGAGATAGAGTGAGGAGAGAGTTACACAGGGCTCCTGAACCCTCACCTTAAAAAGCT  217727336
Query  3627       TGTTTTCATGTTATTTGCTTGACAGTATTATCCCCAAACCAATACAACGCAATGTTCTAA  3686
                  |||||||||||||||||| |||||||||||||||||||||||||||||||||||||||||
Sbjct  217727335  TGTTTTCATGTTATTTGCATGACAGTATTATCCCCAAACCAATACAACGCAATGTTCTAA  217727276
Query  3687       TGCAGTGCTATATCTTCACAATACTCTAAACACTGAAACAATCTAATTAATCATCAGGAC  3746
                  || |||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217727275  TGTAGTGCTATATCTTCACAATACTCTAAACACTGAAACAATCTAATTAATCATCAGGAC  217727216
Query  3747       AGGCATGTGGTGAACAGCCCAAGACTAGCCACGGCAGACAGATCCTCGCCTGGTGACTTC  3806
                  |||| ||||||||||||||||||||||||||||||||||||||| |||||||||||||||
Sbjct  217727215  AGGCCTGTGGTGAACAGCCCAAGACTAGCCACGGCAGACAGATCTTCGCCTGGTGACTTC  217727156
Query  3807       AGCCTCTGCCTTCTTAGACAGGTTGTGAAGGAATGGTAGCCGCCCGGAAAACTCTACTTT  3866
                  |||||||||| |||||||||||||||||||||||||||||||||||||||||||| ||||
Sbjct  217727155  AGCCTCTGCCCTCTTAGACAGGTTGTGAAGGAATGGTAGCCGCCCGGAAAACTCTGCTTT  217727096
Query  3867       GCACTGGGAACATTTTCCAGACCCACATATTGGAAGTTTTTCAACACTGGCATTGATGTA  3926
                  ||||||||||| ||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217727095  GCACTGGGAACTTTTTCCAGACCCACATATTGGAAGTTTTTCAACACTGGCATTGATGTA  217727036
Query  3927       GTCTCTGTACCCCAGGAATATTCATTCTGTCCCTCTGTTTACAGTTCCTATAGGCCCAGC  3986
                  ||||||||||||||||||||||||||||||||||||||||||||||||| ||||||||||
Sbjct  217727035  GTCTCTGTACCCCAGGAATATTCATTCTGTCCCTCTGTTTACAGTTCCTGTAGGCCCAGC  217726976
Query  3987       ACCTACAAGGCACGCGTAGGGGTCTTTGACCATGGGGACTCTCTTTCAGAAAACCCAAAG  4046
                  |||| ||||||||| |||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217726975  ACCTGCAAGGCACGTGTAGGGGTCTTTGACCATGGGGACTCTCTTTCAGAAAACCCAAAG  217726916
Query  4047       GCCTCACCCCCTGTGTGCTTTTTCTCCATCTCCCTAACCAAGGAGGACTTTGTTTCCCTC  4106
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  217726915  GCCTCACCCCCTGTGTGCTTTTTCTCCATCTCCCTAACCAAGGAGGACTTTGTTTCCCTC  217726856
Query  4107       CCCAGTTTTCTCCAGAACGCTATGTCCTAAAGTCATCACTTGTTTAGACTTTTGGaaaag  4166
                  |||||||||||||||||||||||||||||||||||||||||||||        |||||||
Sbjct  217726855  CCCAGTTTTCTCCAGAACGCTATGTCCTAAAGTCATCACTTGTTT--------GGAAAAG  217726804
Query  4167       tgaaaaaaaaaaaaaaaaaaaaaaaaaTGAAGGATCTTGGCCACAAGCCCTTTTGGGTCA  4226
                  |||||||  ||||||||||||||    |||||||||||||||||||||||||||||||||
Sbjct  217726803  TGAAAAATCAAAAAAAAAAAAAA----TGAAGGATCTTGGCCACAAGCCCTTTTGGGTCA  217726748
Query  4227       CCTTGACCTTCATGTGAGCTGACTTGGATATGGGGCCTCTGCTCCACTGGCATCAGAGCC  4286
                  ||||||||||||||||||||||||||||||||||||||||||||||||||| ||||||||
Sbjct  217726747  CCTTGACCTTCATGTGAGCTGACTTGGATATGGGGCCTCTGCTCCACTGGCCTCAGAGCC  217726688
Query  4287       CGATGGGAGTGGCGAAGCCCAGGGGACCCACGTGTGGGTGGAGAAAACCCCAAGGAGCTA  4346
                  ||||||||||||||||||||||||||||||| ||||||||||||||||||||||||||||
Sbjct  217726687  CGATGGGAGTGGCGAAGCCCAGGGGACCCACATGTGGGTGGAGAAAACCCCAAGGAGCTA  217726628
Query  4347       TGGAGAACACAGCCAACTCCCACCTTTCACCCAGCCTCCTCCAGATGACCCTTGGGTGGG  4406
                  |||||||||||||||||||||| ||||||||||||||||||| |||||||||||||||||
Sbjct  217726627  TGGAGAACACAGCCAACTCCCAACTTTCACCCAGCCTCCTCCGGATGACCCTTGGGTGGG  217726568
Query  4407       ACCTGCATCTGTGCAGCTGCAGGCAAACAGGAAGTTCTGGAGAAACGCTCAGGGCTATGT  4466
                  ||||||||||||||||||||||||||||||||||||||||||||| ||||||||||||||
Sbjct  217726567  ACCTGCATCTGTGCAGCTGCAGGCAAACAGGAAGTTCTGGAGAAATGCTCAGGGCTATGT  217726508
Query  4467       TTAG  4470
                  ||||
Sbjct  217726507  TTAG  217726504
Range 2: 217730377 to 217730430
Score Expect Identities Gaps Strand Frame
89.8 bits(48) 3e-14() 52/54(96%) 0/54(0%) Plus/Minus
Features:
164726 bp at 5' side: insulin-like growth factor-binding protein 5 precursor14 bp at 3' side: spermatid nuclear transition protein 1
Query  1          TCTGCCCTGGTACGCTTCACACAGCACCAAGCAGCAACAAGAACAGCAGAACGG  54
                  ||||||||||| ||||||||||||||||||||||||||||||||||||||| ||
Sbjct  217730430  TCTGCCCTGGTGCGCTTCACACAGCACCAAGCAGCAACAAGAACAGCAGAAGGG  217730377
Homo sapiens chromosome 2, GRCh38.p7 Primary Assembly
Sequence ID: NC_000002.12 Length: 242193529 Number of Matches: 2
Range 1: 216855727 to 216859615
Score Expect Identities Gaps Strand Frame
6495 bits(3517) 0.0() 3787/3904(97%) 72/3904(1%) Plus/Minus
Features:
160952 bp at 5' side: insulin-like growth factor-binding protein 5 precursor52 bp at 3' side: spermatid nuclear transition protein 1
Query  624        aaGAACAGCAGAAGGGGAACTGCCAAGGAGACCTGATGTTAGAGCAAAGCCAGAGAGGAG  683
                  ||||||||||||||||||||||||||||||||||||||||||| ||||||||||||||||
Sbjct  216859615  AAGAACAGCAGAAGGGGAACTGCCAAGGAGACCTGATGTTAGATCAAAGCCAGAGAGGAG  216859556
Query  684        CCTATGGAATGTGGATCAAATGCCAGTTGTGACGAAATGAAGAATGTATATGTTGGCTGT  743
                  |||||||||||||||||||||||||||||||||||||||| |||||||||||||||||||
Sbjct  216859555  CCTATGGAATGTGGATCAAATGCCAGTTGTGACGAAATGAGGAATGTATATGTTGGCTGT  216859496
Query  744        TTTTCCCCAACATCTCAATAAAACTTTGAAAGCAGAAATGTTTACTTTGATCTTTTGGTT  803
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216859495  TTTTCCCCAACATCTCAATAAAACTTTGAAAGCAGAAATGTTTACTTTGATCTTTTGGTT  216859436
Query  804        GGAAGGACTTGAGTTCCTGAGCTAGGTGGGTTTGGGGAAGAATTGGCCAGTATGAAACCA  863
                  |||| |||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216859435  GGAAAGACTTGAGTTCCTGAGCTAGGTGGGTTTGGGGAAGAATTGGCCAGTATGAAACCA  216859376
Query  864        TTAAATGTGACTTGGAAAATATCAAAAGTAATTTGTCCTCCAATTCCCTCCCAC------  917
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||      
Sbjct  216859375  TTAAATGTGACTTGGAAAATATCAAAAGTAATTTGTCCTCCAATTCCCTCCCACCACCGT  216859316
Query  918        ----GGTGGTCCTACTCTGGCCACACACTATTGCCGTATTTGTCTTCATCCCAGTGTGCT  973
                      ||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216859315  GGGAGGTGGTCCTACTCTGGCCACACACTATTGCCGTATTTGTCTTCATCCCAGTGTGCT  216859256
Query  974        GTCTCTCTCCTCAACATGGAAAGGGAGAAGAGATAAAAAAGGGAGAAATGCATTCATTAG  1033
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216859255  GTCTCTCTCCTCAACATGGAAAGGGAGAAGAGATAAAAAAGGGAGAAATGCATTCATTAG  216859196
Query  1034       CATTAACCAAAGGATTCAAGCTGTTTCTGTTAGAGCTTAAACCAAAGGATGCAAGCTGTT  1093
                  |||||||||||||||||||||||||| |||||||||||||||||||||||||||||||||
Sbjct  216859195  CATTAACCAAAGGATTCAAGCTGTTTTTGTTAGAGCTTAAACCAAAGGATGCAAGCTGTT  216859136
Query  1094       TTTGTCAGAGCTTATAGCATAGAGGTGTTGAAAGCTAAACTAAA------GACTTGGCCC  1147
                  || |||||||||||||||||||||||||||||||||||||||||      ||||||||||
Sbjct  216859135  TTCGTCAGAGCTTATAGCATAGAGGTGTTGAAAGCTAAACTAAATCTAAAGACTTGGCCC  216859076
Query  1148       GGAGATAGAGATCACCTGAAGGAGCTCTTAGAAGCTCTTAATTCATTGATCATATGGGCA  1207
                  |||||||||||||||||| |||||||||||||||||||||||||||||||||||||||||
Sbjct  216859075  GGAGATAGAGATCACCTGGAGGAGCTCTTAGAAGCTCTTAATTCATTGATCATATGGGCA  216859016
Query  1208       GGATTAGCAGGCTAAGAGATGGGAACACCTTCTGAACAGAGACCAACATGTTCTTTGTAA  1267
                  | ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216859015  GTATTAGCAGGCTAAGAGATGGGAACACCTTCTGAACAGAGACCAACATGTTCTTTGTAA  216858956
Query  1268       AGGATCCTATTAGTAACAGTGGAAGTGATGAGAGTTTAGATTTCTTTAGGTTATTTTGGT  1327
                  ||||||||||| ||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216858955  AGGATCCTATTGGTAACAGTGGAAGTGATGAGAGTTTAGATTTCTTTAGGTTATTTTGGT  216858896
Query  1328       AGCTATGTTGGGCTTGAGGTGGGCAAGACTGAAGAATGGGATATTGCCTCGTAGCATGCC  1387
                  ||||||||||||||||||||||||||||||||||| ||||||||||||||||||||||||
Sbjct  216858895  AGCTATGTTGGGCTTGAGGTGGGCAAGACTGAAGAGTGGGATATTGCCTCGTAGCATGCC  216858836
Query  1388       ATAAGCCTTAGTCCAGTGTGCCTAGAAGTAGGAATTGTCTCAATCTGAGTATTGATCATT  1447
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216858835  ATAAGCCTTAGTCCAGTGTGCCTAGAAGTAGGAATTGTCTCAATCTGAGTATTGATCATT  216858776
Query  1448       TGACAGAGA------------ACTGACTTTAGGGATAGAGCTGGTTCTGCTCATTTAGGA  1495
                  |||||||||            |||||||||||||||||||||||||||||||||||||||
Sbjct  216858775  TGACAGAGAGAGAGAGAGAGAACTGACTTTAGGGATAGAGCTGGTTCTGCTCATTTAGGA  216858716
Query  1496       AATTCCTAAGCCCTCACTTTACCTTGTCCCTGAGTTGTAACACAATTTATGATGTCTCTG  1555
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216858715  AATTCCTAAGCCCTCACTTTACCTTGTCCCTGAGTTGTAACACAATTTATGATGTCTCTG  216858656
Query  1556       GTCAAGGATATGACATTCACCCACTCAGAGGTGGATAGTATTTTTCTTGTGTTTCCTGTT  1615
                  |||||||||||||||||||||||||||||||||||| |||||||||||||  ||||||||
Sbjct  216858655  GTCAAGGATATGACATTCACCCACTCAGAGGTGGATCGTATTTTTCTTGT--TTCCTGTT  216858598
Query  1616       GCCTCAGAGGTAGCTCCAGGGTAGAAATGAGACTCATATTTAAACTCAAGAACCAACCAC  1675
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216858597  GCCTCAGAGGTAGCTCCAGGGTAGAAATGAGACTCATATTTAAACTCAAGAACCAACCAC  216858538
Query  1676       CCACGTGGTTTCTGGGGAAGTAACCAGGAAAGGGTATAAGCAGGAAGGAATGAGGGGGCA  1735
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216858537  CCACGTGGTTTCTGGGGAAGTAACCAGGAAAGGGTATAAGCAGGAAGGAATGAGGGGGCA  216858478
Query  1736       TGAGGTTAGACACGAAGTTTCCAGCAGTCAGGGGTGTGAGACATGGGAAGAGGACACTAT  1795
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216858477  TGAGGTTAGACACGAAGTTTCCAGCAGTCAGGGGTGTGAGACATGGGAAGAGGACACTAT  216858418
Query  1796       TAAGTCTGAGCGTCATGCAAATGTGTGGGTACCAGGATGTTGGTCCTATTAAGGGGTGGC  1855
                  ||||||||||| ||||||||||||||||||||||||||||||||||||| ||||||||||
Sbjct  216858417  TAAGTCTGAGCCTCATGCAAATGTGTGGGTACCAGGATGTTGGTCCTAT-AAGGGGTGGC  216858359
Query  1856       AAGGGGTGTTCCTGTGGGTCAGAATCTAGAAATGCAATAAAAAA--GCATGTTCATTTTT  1913
                  ||||||||||||||||||||||||||||||||||||||||||||  ||||||||||||||
Sbjct  216858358  AAGGGGTGTTCCTGTGGGTCAGAATCTAGAAATGCAATAAAAAAAAGCATGTTCATTTTT  216858299
Query  1914       CAGATAAGTTATTTCACTTGTTGGGGTAAAATATTTCAAGTCCTCACTCTTCCATAACCC  1973
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216858298  CAGATAAGTTATTTCACTTGTTGGGGTAAAATATTTCAAGTCCTCACTCTTCCATAACCC  216858239
Query  1974       TAAGAATGAGCATGCTGATTCAGAGCTGTTTTCAAGTTCATGTGAAAAACATCTCTCCTT  2033
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216858238  TAAGAATGAGCATGCTGATTCAGAGCTGTTTTCAAGTTCATGTGAAAAACATCTCTCCTT  216858179
Query  2034       ACCATCAGGCACACAGATACTTCAAAGTTTTCCATTGTCAGTTTCCCTTTTTGTCAAATG  2093
                  |||||||||||||||||||||||||||||||||||||||||||||||||||||| |||||
Sbjct  216858178  ACCATCAGGCACACAGATACTTCAAAGTTTTCCATTGTCAGTTTCCCTTTTTGTTAAATG  216858119
Query  2094       GAGGATAGGGATAGGGAAAATGCTTCATAACCCTCATCCTCCATGGTTGTGTCTATTTTA  2153
                  |||||||||||||||||||||||||||||||||||||||||||||||||||| |||||||
Sbjct  216858118  GAGGATAGGGATAGGGAAAATGCTTCATAACCCTCATCCTCCATGGTTGTGTATATTTTA  216858059
Query  2154       CCTCCTAAATGTGACTTTTGTTTGTCTTTGCCTCTCTAACCAAACTCAAGTTAGTCTCAA  2213
                  ||||||||||||||||||||||||||||||| ||||||||||||||||  ||||||||||
Sbjct  216858058  CCTCCTAAATGTGACTTTTGTTTGTCTTTGCTTCTCTAACCAAACTCAGATTAGTCTCAA  216857999
Query  2214       ATAATCCTATATGTGTCCGTAGTGTCACTGAACGAAGCTCTAACTTCTTAGAAGTTTGCA  2273
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216857998  ATAATCCTATATGTGTCCGTAGTGTCACTGAACGAAGCTCTAACTTCTTAGAAGTTTGCA  216857939
Query  2274       CACATATCTGATCTGGATTCCCTCCTTCAAATCTCTGAAAGAACTCATCAGCCATGGCTC  2333
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216857938  CACATATCTGATCTGGATTCCCTCCTTCAAATCTCTGAAAGAACTCATCAGCCATGGCTC  216857879
Query  2334       TCACCCTGCTCTCATGCCTCCTGGGACTTCCTCTGCCTCTGTataaaatataaacacact  2393
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216857878  TCACCCTGCTCTCATGCCTCCTGGGACTTCCTCTGCCTCTGTATAAAATATAAACACACT  216857819
Query  2394       ttgcaacacatgaaatctataaaataaatccaaaaagtaaaaatTGTTTAATTATTTTAA  2453
                  ||||||||||||||||||| ||||||||||||||||||||||||||||||||||||||||
Sbjct  216857818  TTGCAACACATGAAATCTAGAAAATAAATCCAAAAAGTAAAAATTGTTTAATTATTTTAA  216857759
Query  2454       TGTGCTTTTGCTGCTCTTGCTGTAAATTCTTTTAAACTTAGCCTCATAGGTTGGGTTCTC  2513
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216857758  TGTGCTTTTGCTGCTCTTGCTGTAAATTCTTTTAAACTTAGCCTCATAGGTTGGGTTCTC  216857699
Query  2514       AGGGAGTGGAGATGGAGTTTGAATGCAAGATGTTTATTAGAGGTCAGTACTTGAAGAGGG  2573
                  ||||||||||||||||| ||||||||||||||||||||||||||||||||||||||||||
Sbjct  216857698  AGGGAGTGGAGATGGAGCTTGAATGCAAGATGTTTATTAGAGGTCAGTACTTGAAGAGGG  216857639
Query  2574       AG-CTG-A------------------------ACAAACCATCAGGCAGTATAGCCAGGCC  2607
                  || ||| |                        ||||||||||||||||||||||||||||
Sbjct  216857638  AGGCTGCAGGGTCGTACAGAAGAAGGAGCTGCACAAACCATCAGGCAGTATAGCCAGGCC  216857579
Query  2608       TTTATACCATTTATACCCCACCTGGCTGGGCTGCGCCAGTAAGACATGGCATTTCCCTGC  2667
                  ||||||||||||||||||| ||||||||||||||||||||||||||||||||||||||||
Sbjct  216857578  TTTATACCATTTATACCCCCCCTGGCTGGGCTGCGCCAGTAAGACATGGCATTTCCCTGC  216857519
Query  2668       TGAGGCAGACTCAGAAGGGAGCATCAGCTGGAGGTTCCTTGGTGGACCACACACCCACAA  2727
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216857518  TGAGGCAGACTCAGAAGGGAGCATCAGCTGGAGGTTCCTTGGTGGACCACACACCCACAA  216857459
Query  2728       TCTGAGCAGCTCACCTCGGTGTCTATTACAATTGCTCTCTGGATGATCTGTATCTTTTCT  2787
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216857458  TCTGAGCAGCTCACCTCGGTGTCTATTACAATTGCTCTCTGGATGATCTGTATCTTTTCT  216857399
Query  2788       CAGCCTCTGGTCCCCATCTTCCCCTTAAGCCTCTTCACAGCTTGCTGCCTTGCCACTTCC  2847
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216857398  CAGCCTCTGGTCCCCATCTTCCCCTTAAGCCTCTTCACAGCTTGCTGCCTTGCCACTTCC  216857339
Query  2848       TGCTGTGACTGTGTGTCATGAGTCTTCAAATGCTCTTGTGCACAGCTCACTTCTTGTGGA  2907
                  |||| |||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216857338  TGCTATGACTGTGTGTCATGAGTCTTCAAATGCTCTTGTGCACAGCTCACTTCTTGTGGA  216857279
Query  2908       TTGCCAATTTGCACAAAGATGACCTCTCCCATAGGACAAAGTCAACAGTCAGGAACAAAC  2967
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216857278  TTGCCAATTTGCACAAAGATGACCTCTCCCATAGGACAAAGTCAACAGTCAGGAACAAAC  216857219
Query  2968       TAGAATACCGTGATGCTGAGTGTGCAACATTTACTTCCCTCAGGAAACTTGTTATGATTA  3027
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216857218  TAGAATACCGTGATGCTGAGTGTGCAACATTTACTTCCCTCAGGAAACTTGTTATGATTA  216857159
Query  3028       GGGAGCCACAGATCCCTGCAGATGGTCCAAATGAAGACTTTGTCAAAGGGATTATTTACA  3087
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216857158  GGGAGCCACAGATCCCTGCAGATGGTCCAAATGAAGACTTTGTCAAAGGGATTATTTACA  216857099
Query  3088       GAGGACAGACACCTAGAGCCTACCAATGAGGTCTTCAGACCCTTAGGACTGAGAAGGCAA  3147
                  ||||| ||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216857098  GAGGAGAGACACCTAGAGCCTACCAATGAGGTCTTCAGACCCTTAGGACTGAGAAGGCAA  216857039
Query  3148       AAGGGCAAAATAGCACAACAGGAGCCCATTGACAGCCAAAACTGTGTGTGGGAAGGAATG  3207
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216857038  AAGGGCAAAATAGCACAACAGGAGCCCATTGACAGCCAAAACTGTGTGTGGGAAGGAATG  216856979
Query  3208       GTTGTGAATGGACCTCCTGGTAAAATCTGTACTAGGAGGATCGCAGCTGTTGTCAGGCTC  3267
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216856978  GTTGTGAATGGACCTCCTGGTAAAATCTGTACTAGGAGGATCGCAGCTGTTGTCAGGCTC  216856919
Query  3268       AGACACAGGGAGGAAACGTTCCATCATTTATCTAATCTCCTGCTGCTGCTCTCATTGGCG  3327
                  ||||||||||| ||||| ||||||||||||||||||||||||||||||||||||||||||
Sbjct  216856918  AGACACAGGGAAGAAACATTCCATCATTTATCTAATCTCCTGCTGCTGCTCTCATTGGCG  216856859
Query  3328       AAATTCAGAAGTCAACAGACAAGAGACCCCAGGTGACACAGAGCATAAGGGCCAGCCCCC  3387
                  |||||||||||||| |||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216856858  AAATTCAGAAGTCAGCAGACAAGAGACCCCAGGTGACACAGAGCATAAGGGCCAGCCCCC  216856799
Query  3388       TGGGGCATCAAAGAGCAGAGAATGTTGGATAAAATCTCCAAAATCCAACAGTGATATCTG  3447
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216856798  TGGGGCATCAAAGAGCAGAGAATGTTGGATAAAATCTCCAAAATCCAACAGTGATATCTG  216856739
Query  3448       ACACAACTTTGCAGACAAAATTCTTCTTTCC-TGGACTCCTTAGAAGTTTGTCACTTTAT  3506
                  ||||||||||| ||||||||||||||||||| ||||||||||||||||||| ||||||||
Sbjct  216856738  ACACAACTTTGTAGACAAAATTCTTCTTTCCCTGGACTCCTTAGAAGTTTGCCACTTTAT  216856679
Query  3507       CAACCTGCTTATCTCCTCCCTTATGCTGTCATGGACCAAAGTCCCTTCAGAAGCAAATTG  3566
                  ||||||||||||||||||||||||| ||||||||||| ||||||||||||||||||||||
Sbjct  216856678  CAACCTGCTTATCTCCTCCCTTATGTTGTCATGGACCGAAGTCCCTTCAGAAGCAAATTG  216856619
Query  3567       TAGAGAGATAGAGTGAGGAGAGAGTTACACAGGGCTCCTGAACCCTCACCTTAAAAAGCT  3626
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216856618  TAGAGAGATAGAGTGAGGAGAGAGTTACACAGGGCTCCTGAACCCTCACCTTAAAAAGCT  216856559
Query  3627       TGTTTTCATGTTATTTGCTTGACAGTATTATCCCCAAACCAATACAACGCAATGTTCTAA  3686
                  |||||||||||||||||| |||||||||||||||||||||||||||||||||||||||||
Sbjct  216856558  TGTTTTCATGTTATTTGCATGACAGTATTATCCCCAAACCAATACAACGCAATGTTCTAA  216856499
Query  3687       TGCAGTGCTATATCTTCACAATACTCTAAACACTGAAACAATCTAATTAATCATCAGGAC  3746
                  || |||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216856498  TGTAGTGCTATATCTTCACAATACTCTAAACACTGAAACAATCTAATTAATCATCAGGAC  216856439
Query  3747       AGGCATGTGGTGAACAGCCCAAGACTAGCCACGGCAGACAGATCCTCGCCTGGTGACTTC  3806
                  |||| ||||||||||||||||||||||||||||||||||||||| |||||||||||||||
Sbjct  216856438  AGGCCTGTGGTGAACAGCCCAAGACTAGCCACGGCAGACAGATCTTCGCCTGGTGACTTC  216856379
Query  3807       AGCCTCTGCCTTCTTAGACAGGTTGTGAAGGAATGGTAGCCGCCCGGAAAACTCTACTTT  3866
                  |||||||||| |||||||||||||||||||||||||||||||||||||||||||| ||||
Sbjct  216856378  AGCCTCTGCCCTCTTAGACAGGTTGTGAAGGAATGGTAGCCGCCCGGAAAACTCTGCTTT  216856319
Query  3867       GCACTGGGAACATTTTCCAGACCCACATATTGGAAGTTTTTCAACACTGGCATTGATGTA  3926
                  ||||||||||| ||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216856318  GCACTGGGAACTTTTTCCAGACCCACATATTGGAAGTTTTTCAACACTGGCATTGATGTA  216856259
Query  3927       GTCTCTGTACCCCAGGAATATTCATTCTGTCCCTCTGTTTACAGTTCCTATAGGCCCAGC  3986
                  ||||||||||||||||||||||||||||||||||||||||||||||||| ||||||||||
Sbjct  216856258  GTCTCTGTACCCCAGGAATATTCATTCTGTCCCTCTGTTTACAGTTCCTGTAGGCCCAGC  216856199
Query  3987       ACCTACAAGGCACGCGTAGGGGTCTTTGACCATGGGGACTCTCTTTCAGAAAACCCAAAG  4046
                  |||| ||||||||| |||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216856198  ACCTGCAAGGCACGTGTAGGGGTCTTTGACCATGGGGACTCTCTTTCAGAAAACCCAAAG  216856139
Query  4047       GCCTCACCCCCTGTGTGCTTTTTCTCCATCTCCCTAACCAAGGAGGACTTTGTTTCCCTC  4106
                  ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct  216856138  GCCTCACCCCCTGTGTGCTTTTTCTCCATCTCCCTAACCAAGGAGGACTTTGTTTCCCTC  216856079
Query  4107       CCCAGTTTTCTCCAGAACGCTATGTCCTAAAGTCATCACTTGTTTAGACTTTTGGaaaag  4166
                  |||||||||||||||||||||||||||||||||||||||||||||        |||||||
Sbjct  216856078  CCCAGTTTTCTCCAGAACGCTATGTCCTAAAGTCATCACTTGTTT--------GGAAAAG  216856027
Query  4167       tgaaaaaaaaaaaaaaaaaaaaaaaaaTGAAGGATCTTGGCCACAAGCCCTTTTGGGTCA  4226
                  |||||||  ||||||||||||||    |||||||||||||||||||||||||||||||||
Sbjct  216856026  TGAAAAATCAAAAAAAAAAAAAA----TGAAGGATCTTGGCCACAAGCCCTTTTGGGTCA  216855971
Query  4227       CCTTGACCTTCATGTGAGCTGACTTGGATATGGGGCCTCTGCTCCACTGGCATCAGAGCC  4286
                  ||||||||||||||||||||||||||||||||||||||||||||||||||| ||||||||
Sbjct  216855970  CCTTGACCTTCATGTGAGCTGACTTGGATATGGGGCCTCTGCTCCACTGGCCTCAGAGCC  216855911
Query  4287       CGATGGGAGTGGCGAAGCCCAGGGGACCCACGTGTGGGTGGAGAAAACCCCAAGGAGCTA  4346
                  ||||||||||||||||||||||||||||||| ||||||||||||||||||||||||||||
Sbjct  216855910  CGATGGGAGTGGCGAAGCCCAGGGGACCCACATGTGGGTGGAGAAAACCCCAAGGAGCTA  216855851
Query  4347       TGGAGAACACAGCCAACTCCCACCTTTCACCCAGCCTCCTCCAGATGACCCTTGGGTGGG  4406
                  |||||||||||||||||||||| ||||||||||||||||||| |||||||||||||||||
Sbjct  216855850  TGGAGAACACAGCCAACTCCCAACTTTCACCCAGCCTCCTCCGGATGACCCTTGGGTGGG  216855791
Query  4407       ACCTGCATCTGTGCAGCTGCAGGCAAACAGGAAGTTCTGGAGAAACGCTCAGGGCTATGT  4466
                  ||||||||||||||||||||||||||||||||||||||||||||| ||||||||||||||
Sbjct  216855790  ACCTGCATCTGTGCAGCTGCAGGCAAACAGGAAGTTCTGGAGAAATGCTCAGGGCTATGT  216855731
Query  4467       TTAG  4470
                  ||||
Sbjct  216855730  TTAG  216855727
Range 2: 216859600 to 216859653
Score Expect Identities Gaps Strand Frame
89.8 bits(48) 3e-14() 52/54(96%) 0/54(0%) Plus/Minus
Features:
164825 bp at 5' side: insulin-like growth factor-binding protein 5 precursor14 bp at 3' side: spermatid nuclear transition protein 1
Query  1          TCTGCCCTGGTACGCTTCACACAGCACCAAGCAGCAACAAGAACAGCAGAACGG  54
                  ||||||||||| ||||||||||||||||||||||||||||||||||||||| ||
Sbjct  216859653  TCTGCCCTGGTGCGCTTCACACAGCACCAAGCAGCAACAAGAACAGCAGAAGGG  216859600
BLAST is a registered trademark of the National Library of Medicine
Support center Mailing list  YouTube
 National Library Of Medicine
 National Institutes Of Health
 U.S. Department of Health & Human Services
 USA.gov
NCBI
National Center for Biotechnology Information, U.S. National Library of Medicine 8600 Rockville Pike, Bethesda MD, 20894 USA
Polices and Guidelines | Contact
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Appendix V) Alignment of resulting gnls from Gorilla Tnp1 v. SRX1486509 BLAST 
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Appendix W) Alignment of resulting gnls from Gorilla Prm3 v. SRX1486509 BLAST 
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The translated alignment, which shows that the coding sequence is covered by the gnl results 
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Database Name
Description
Program
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Description
Molecule type
Query Length
lcl|Query_37561
NW_003943634.1:c18022769-18022020
Saimiri boliviensis boliviensis isolate
3227 unplaced genomic scaffold,
SaiBol1.0 scaffold00031, whole genome
shotgun sequence
nucleic acid
750
BLAST ® » blastn suite » RID-F0Y284B4015
BLAST Results
Questions/comments
Job title: NW_003943634.1:c18022769-18022020 Saimiri
F0Y284B4015 (Expires on 05-09 00:01 am)
GPIPE/9478/100/ref_top_level
Tarsius syrichta Tarsius_syrichta-2.0.1
[GCF_000164805.1] chromosomes plus
unplaced and unlocalized scaffolds
(reference assembly in Annotation
Release 100)
BLASTN 2.8.0+
Distribution of the top 34 Blast Hits on 33 subject sequences
<40 40-50 50-80 80-200 >=200
1 150 300 450 600 750
Color key for alignment scores
Query
Graphic Summary
Sequences producing significant alignments:
Descriptions
Description Max
score
Total
score
Query
cover
E
value
Ident Accession
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold305619
136 235 75% 2e-29 71% NW_007249715.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold314713
48.2 48.2 5% 0.008 87% NW_007258809.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold143404
42.8 42.8 6% 0.33 80% NW_007087500.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold304335
42.8 42.8 4% 0.33 90% NW_007248431.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold305073
42.8 42.8 5% 0.33 84% NW_007249169.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1 Scaffold115602
41.0 41.0 2% 1.2 100% NW_007059698.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold303129
41.0 41.0 4% 1.2 86% NW_007247225.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1 Scaffold78724
39.2 39.2 3% 4.0 96% NW_007022820.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1 Scaffold92604
39.2 39.2 3% 4.0 92% NW_007036700.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold102065
39.2 39.2 4% 4.0 86% NW_007046161.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold120636
39.2 39.2 9% 4.0 73% NW_007064732.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold123307
39.2 39.2 3% 4.0 96% NW_007067403.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold135706
39.2 39.2 6% 4.0 78% NW_007079802.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold138808
39.2 39.2 4% 4.0 83% NW_007082904.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold142933
39.2 39.2 5% 4.0 84% NW_007087029.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold169162
39.2 39.2 3% 4.0 92% NW_007113258.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold169693
39.2 39.2 3% 4.0 92% NW_007113789.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold191702
39.2 39.2 3% 4.0 93% NW_007135798.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold283083
39.2 39.2 4% 4.0 85% NW_007227179.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold288207
39.2 39.2 4% 4.0 85% NW_007232303.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold288366
39.2 39.2 2% 4.0 100% NW_007232462.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold300787
39.2 39.2 5% 4.0 82% NW_007244883.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold301878
39.2 39.2 3% 4.0 90% NW_007245974.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold302600
39.2 39.2 3% 4.0 92% NW_007246696.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold302862
39.2 39.2 4% 4.0 87% NW_007246958.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold303061
39.2 39.2 4% 4.0 83% NW_007247157.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1 Scaffold303111
39.2 39.2 4% 4.0 88% NW_007247207.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold303726
39.2 39.2 3% 4.0 92% NW_007247822.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold303727
39.2 39.2 4% 4.0 90% NW_007247823.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1 39.2 39.2 4% 4.0 86% NW_007248560.1
Tarsius syrichta isolate Samal-C Ts95f unplaced genomic scaffold, Tarsius_syrichta-2.0.1 Scaffold305619
Sequence ID: NW_007249715.1 Length: 506769 Number of Matches: 2
Range 1: 127870 to 128164
Score Expect Identities Gaps Strand Frame
136 bits(150) 2e-29() 234/329(71%) 37/329(11%) Plus/Plus
Features:
Query  423     GGAGGGAGGCTGGGACCCACCCCACCTGGCAGAGGCTTCAGCTCCCTGACCCCCGTCCCC  482
               |||||||||||||| |  ||||||||||    | |     ||||||  ||  ||  ||||
Sbjct  127870  GGAGGGAGGCTGGGGC--ACCCCACCTG----ATG-----GCTCCC--ACAGCCTGCCCC  127916
Query  483     ACCCAGAGTCCCTAGGTGCCCCCCTCAACCAGATCTTTCTTTCCCCAAAAGTCTGCAAAT  542
               ||   |  |||| ||||    |||||| ||||| |||||||||||  ||||  |||| | 
Sbjct  127917  ACT--GGTTCCCGAGGT----CCCTCAGCCAGAGCTTTCTTTCCC--AAAGCTTGCAGA-  127967
Query  543     CCAGGAGGAGGAGAAGATGCAGAAGGTACTAAGCTTCCTGGGCCCCTCGCCCCCTG-CTG  601
                |||    |||||| | |||||||||   |||  ||||||  ||| ||||||  || | |
Sbjct  127968  -CAG----AGGAGACGGTGCAGAAGGCCTTAAAGTTCCTGCTCCC-TCGCCCTGTGGCCG  128021
Query  602     GAAAGTAAAAGTCACCTGCCTGAGAAACACCAAGTGAGGCCATAGCAACACCCCT--ACA  659
                  || | |||| ||| |||| || | |||   |  ||||||||| ||| ||||   |||
Sbjct  128022  CTGAGGAGAAGTAACCAGCCTAAGGAGCAC---GCCAGGCCATAGTAACTCCCCACAACA  128078
Query  660     TCAAATGCTCAAGCCCTGAATTGCTGCTGAGAAGCTCACAAGATCTGAGTGAAATGTGCC  719
                || | ||||  || ||||   ||| |  |||| | |||||||||||||| ||| | || 
Sbjct  128079  ACAGACGCTCTTGCTCTGA---GCTTCCAAGAACCCCACAAGATCTGAGTAAAAGGAGCA  128135
Query  720     AAAGTCACCTGCCCAATAAAGCTTGACAA  748
               ||||||||||||| |||||||||||||||
Sbjct  128136  AAAGTCACCTGCCAAATAAAGCTTGACAA  128164
Range 2: 127404 to 127631
Score Expect Identities Gaps Strand Frame
98.7 bits(108) 5e-18() 167/239(70%) 11/239(4%) Plus/Plus
Features:
Query  3       CCAACACTAACACCAAGGGCAGGTGGGCAGGCCCcagccctcctcccccaccccagggcc  62
               ||||||||||||||||  ||||||||||||||| | |||||| |||||||     ||| |
Sbjct  127404  CCAACACTAACACCAAACGCAGGTGGGCAGGCCTC-GCCCTCTTCCCCCA-----GGGTC  127457
Query  63      cactgcagcctcagcccaggAGCCACCGGATCTCCCAACACCATGGTCCGATACCGCTTG  122
               | |  ||||||||| |    |||| | |   | ||   ||||||||||||  |||||  |
Sbjct  127458  CCCA-CAGCCTCAGTC----AGCCCCAGCCCCGCCTTGCACCATGGTCCGCCACCGCGGG  127512
Query  123     AGGAGCCCGAGCGAACGCCCACACGAGGAGTACAGGCAGCTGGTGAACAGGCAGGAGCAA  182
               || ||||||||| | | ||| | | |||  | |  |  || ||   | || | |||||  
Sbjct  127513  AGCAGCCCGAGCCAGCACCCGCCCCAGGGCTCCCAGGTGCAGGGCCATAGCCTGGAGCGT  127572
Query  183     GGACGTAATGCCCAAGAGGAGCAGGGGCTGAGCCCAGAAGGCGTCGGGGTCTATGGGAG  241
               || ||  | ||||  || ||||||||| |||||| |||   |   | || |||||||||
Sbjct  127573  GGCCGCGAGGCCCCCGAAGAGCAGGGGATGAGCCAAGAGCACAGTGAGGCCTATGGGAG  127631
Scaffold304464
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold304668
39.2 39.2 3% 4.0 92% NW_007248764.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold309834
39.2 39.2 5% 4.0 81% NW_007253930.1
Tarsius syrichta isolate Samal-C Ts95f
unplaced genomic scaffold,
Tarsius_syrichta-2.0.1
Scaffold314085
39.2 39.2 4% 4.0 90% NW_007258181.1
Alignments
Tarsius syrichta isolate Samal-C Ts95f unplaced genomic scaffold, Tarsius_syrichta-2.0.1 Scaffold314713
Sequence ID: NW_007258809.1 Length: 1611238 Number of Matches: 1
Range 1: 896641 to 896679
Score Expect Identities Gaps Strand Frame
48.2 bits(52) 0.008() 34/39(87%) 0/39(0%) Plus/Plus
Features:
Query  396     TGAATGCCCCTGACCACCCCAGGCACAGGAGGGAGGCTG  434
               |||||||||  |||||||||||||| |||||| | ||||
Sbjct  896641  TGAATGCCCTGGACCACCCCAGGCAGAGGAGGCATGCTG  896679
Tarsius syrichta isolate Samal-C Ts95f unplaced genomic scaffold, Tarsius_syrichta-2.0.1 Scaffold143404
Sequence ID: NW_007087500.1 Length: 661 Number of Matches: 1
Range 1: 83 to 128
Score Expect Identities Gaps Strand Frame
42.8 bits(46) 0.33() 37/46(80%) 0/46(0%) Plus/Plus
Features:
Query  52   accccagggcccactgcagcctcagcccaggAGCCACCGGATCTCC  97
            ||||  |||||||  |||||| | |||||| ||  |||||||||||
Sbjct  83   ACCCAGGGGCCCAGAGCAGCCACGGCCCAGCAGGGACCGGATCTCC  128
Tarsius syrichta isolate Samal-C Ts95f unplaced genomic scaffold, Tarsius_syrichta-2.0.1 Scaffold304335
Sequence ID: NW_007248431.1 Length: 984681 Number of Matches: 1
Range 1: 495311 to 495341
Score Expect Identities Gaps Strand Frame
42.8 bits(46) 0.33() 28/31(90%) 0/31(0%) Plus/Minus
Features:
Query  387     GTGCCCCCCTGAATGCCCCTGACCACCCCAG  417
               ||||||||||| ||||||||| ||||| |||
Sbjct  495341  GTGCCCCCCTGGATGCCCCTGTCCACCTCAG  495311
Tarsius syrichta isolate Samal-C Ts95f unplaced genomic scaffold, Tarsius_syrichta-2.0.1 Scaffold305073
Sequence ID: NW_007249169.1 Length: 578577 Number of Matches: 1
Range 1: 304117 to 304159
Score Expect Identities Gaps Strand Frame
42.8 bits(46) 0.33() 36/43(84%) 1/43(2%) Plus/Minus
Features:
Query  400     TGCCCCTGACCACCCCAGGCACAG-GAGGGAGGCTGGGACCCA  441
               |||||||||||||||||| |   | || |||| ||||||||||
Sbjct  304159  TGCCCCTGACCACCCCAGTCCTTGTGACGGAGTCTGGGACCCA  304117
BLAST is a registered trademark of the National Library of Medicine
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Appendix Y) Alignment of mammalian Tnp1 coding exon sequences 
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The translated sequences 
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Appendix Z) Alignment of mammalian Prm1 coding exon sequences 
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The translated sequences 
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Appendix AA) Alignment of mammalian Prm2 coding exon sequences 
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The translated sequences 
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Appendix BB) Alignment of mammalian Prm3 coding exon sequences 
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The translated sequence 
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